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NEW SMALL PRESSURE SWITCH 


for domestic water systems, 


Mechanism is compact, 
Sturdy, simple, tamper- 
proof. Terminals perma- 
nently marked, easy te 
identify and wire. 


New Westco automatic 
home water system in- 
corporating C-H 10017 
Pressure Switch. 








Cutler-Hammer announces a new small pressure switch (Bul- 
letin 10017) for motor driven domestic water systems. It is 
easy to design into your product, easy to mount into your 
assembly. One size fits all needs in the small pump field as 
well as small compressors, oil pumps, etc., and a wide selec- 
tion of pressure fittings and mounting adaptors is available. 

Not much bigger than a pack of cigarettes, 2 7/8x3x1 11/16, 
this amazingly compact switch embodies sturdy, proved, de- 
pendable construction throughout that gives unvarying accur- 
acy and long life. 

All metal working parts are corrosion-resistant stainless 
steel or brass. The base plate is electro-fused with tin to pre- 
vent corrosion at the pressure connection. The diaphragm is 
NON-AGING and oil-resistant Fairprene. Fast, positive act- 
ing silver-to-silver contacts assure always reliable operation 
even on slowly changing pressures. 

Range cut-out pressure is adjustable up to 80 Ibs. Differ- 
ential is adjustable between 15 and 25 lbs. There are two types: 
with internal range and differential adjustments, and with ex- 
ternal range (knob) adjustment. Ratings: 1 H.P. 115/230 volts, 
single and polyphase, or 1/4 H.P., 32, 115, or 230 volts, D.C. 

Many other outstanding features are found in the 10017 
pressure switch. It is another example of the unusual engi- 
neering so long identified with and by the Cutler-Hammer 
trademark. Send for further details. CUTLER-HAMMER, 
Inc., 1310 St. Paul Avenue, Milwaukee 1, Wisconsin. 


WRITE FOR THIS BOOK 


“PRECISION 
CONTROL 
FOR PUMPS” 


37-pages of 
specialized 
data on the 
control of 
pumps and 
compressors. 





Close-coupling of valve to cylinder! That’s the 
story behind the remarkable success of the new 
Ross In-Line Master Valve. 


Users claim several important advantages. By plac- 
ing the master valves (A & B) at the ° he gad 
(D), air supply and exhaust are speeded up 
appreciably. This in turn permits faster movement 
of the cylinder piston and materially increases 
production. 


At the same time, the close coupling means that 
two lengths of large diameter piping between 
valve and cylinder—pipes continually filled and 
exhausted with non-productive air—are replaced 


by two short connecting pipes (F). The resultant 
saving in air with every movement of the piston 
considerably reduces operating costs. 


Operation is by a small, conveniently located 
3-way pilot valve (C). It is supplied through 
tubing (E) and connected to the master valves 
by tubing (G). It may be mechanically, manually 
or electrically controlled. Hand or foot operation 
is greatly facilitated by the use of the smaller, 
more easily actuated pilot model. 


The complete story of possible advantages in your 
production will be gladly furnished without obli- 
gation. Ask for Bulletin No. 302. 


Ross makes valves only — hundreds 
of types and sizes. Take advantage 
Shek the experience gained in over a 
arter’¢éentury of concentfation on 
Oljaad application of air power! 


120 E. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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LOW COST... 


Perrect OL Seah 


The Perfect Oil Seal is self-contained —a complete subassembly, 
ready for quick, easy low cost application. 


There are no adjustments either during assembly or during 
operation of machinery to which Perfect Seals are applied. 


Perfect Oil Seals keep lubricant in the bearing—keep moisture, 
dirt and grit out. They preserve bearings—keep them in good 
cperating condition during the life of the machine or vehicle. 
There ate 14 types—1800 sizes of Perfect Oil Seals—your 
needs are easily met. 

Write for Engineering Data. 


OTHER C/R 
PRrooucts 


fF CHICAGO RAWHIDE MANUFACTURING CO.  jertaad 


SIRVENE 
Ee CHICAGO 22, ILLINOIS SYMTHETIC 


BBER 
Super Oil Seal Mfg. Co., Lid., Hamilton, Ont. 
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This Month’s Cover: Multiple recorder, de- 

gned by Mir Mining & Manvufactur- 
ing Co., picks up signals from a master 
magnetic tape and feeds them electrically 
into a number of re-record heads driven by 
a@ common capstan. 
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Proved by 
More Than 
25 Years’ Service 
on LPC Earth- 
moving Equip- 
ment 



































HYDRAULIC POWER CONTROL UNITS — Pump, Control Valve, Relief 
Valve and Reservoir contained in one compact unit permit desirable 
utility of space . . . result in exceptionally high efficiency rating, as oil 
flow restrictions are reduced to minimum, and complicated hose and 
pipes eliminated. Positively self-lubricated, operates under a wide range 
of climatic conditions. Easily installed in a wide variety of construction, 
mining and materials handling equipment, steering devices, etc. 


HYDRAULIC PUMPS AND MOTORS — Maximum over-all mechanical 
efficiency at normal working pressures! That’s operation with high 
efficiency and economy, producing smooth, vibrationless power flow. 
Correct design, unique engineering features, highest quality materials 
assure long, trouble-free performance in a wide range of automotive, 
portable or stationary applications. Other advantages . . . compact 
design, easy installation, elimination of complicated mechanisms, easy 
servicing, low maintenance. Fluid motors of constant displacement gear 
type, and reversible motors have the same design features as the pumps. 
Can be mounted in any position, and stalled under load without 
damage. 


HYDRAULIC CONTROL VALVES — Assemblies consist of one or more 
valves, machined to a precision finish. Parts are interchangeable. Valves 
with exclusive LPC design for automatic oil surge control are optional. 


HYDRAULIC CYLINDERS — LaPlant-Choate is equipped to make Hy- 
draulic Cylinders of ANY design, to meet any specifications. Furnish 
pertinent data . . . stroke, diameter and capacity . .. and we will gladly 
submit design to suit your requirements, 












For the many advantages you'll want to know about—and use, 
send for Bulletin A-1152B. 


LAPLANT-CHOATE MANUFACTURING CO., INC. 
CEDAR RAPIDS, IOWA 
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As builders of bevel gear machinery for the manufacture of straight 
bevel, spiral bevel, Zerol bevel or hypoid gears, we offer our services 
to you ...in designing . . . in estimating production time and costs .. . 
ip recommending the best equipment most suited to your requirements. 





SOLUTIONS OF YOUR BEVEL 
GEAR~DESIGN PROBLEMS, 







GLEASON WORKS 
Rochester 3, N.Y. 


‘This deca sheet is provided for your onveniwce. You are cordially invited to submit the detaile 
Recessary for our engineers to coperaty in waking their recom tions eo meet vour Bes and 
%4 


BCVEL ANU HYPOID GEAR DATA 
i Confidentio! 


Me Obligation) 
1. Application ” 
@. Gear ratio desired a . 
3. Shaft angle 
4. Shaft offset (hypoid 
RECOMMENDATIONS ON THE RIGHT fae 
(a) Normal hp at rpm of pinion 
(b) Maximum hp at rpm of pinion 
EQUIPMENT FOR YOUR NEEDS ttre 
/ (a) Gear 
. (b) Pinion 
7. Send assembly bluepnat or sketch showing 
(a) Driving member and direction of rotation. 
(b) Means of absorbing axial thrust in both directions and for absorbing radial loads. 
(c) Provision for adjusting gears axially 
e (d) Mounting distance of each member. 
{e) Whether gear operates in vertical or horizontal plane. 
(f) Gear case limitations. 
5 (g) Method of connecting gear set to power source. 
8. Service conditions 
(a) Type of load 
Continuous Tatermittent 
Shock ie CELE 
E S T 1 M A T E S @) 7 Y '@) U R Give duration of loads wherever possible. Ifa reversing boad, indicate direction of operation 


dunng major portion of time > . gncépeetesnses 
(b) Method of hubrication 
Splash Forced feed (nher means 
9. State unusual conditions such as extreme temperatures, moisture. and abrasion 


PRODUCTION TIME AND COSTS, 


Date 


WHAT WE NEED to help you peo ne 
For design engineering: (1) Preliminary layouts or prints of proposed bevel gear) 
drive designs, (2) Type of drive, (3) Horsepower and speed required, (4) Type  ‘““““"“ 
of loading (constant, intermittent or shock), and (5) Driving member and 

direction of rotation. 

For production engineering: (1) Blueprints of your bevel gear designs, (2) Material 
specifications and manufacturing tolerances, (3) Quantity of gears to be pro. 
duced per month, and (4) Number of working hours per month available for 
gear production. 1 











Builders of Bevel Gear Machinery for Over Eighty Years 
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Noting Koll Like a Ball... 


DO sear of pioneering over- 


looks nothing that science or skill 
can contribute to make fine bear- 
ings better. 


NEW DEPARTURE 
BALL BEARINGS 


W DEPARTURE 
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Qiemized Qndex 


Classified for convenience when studying specific design problems 


Engineering Department 
Equipment, Edit. 172, 174; Adv. 41, 
62, 63 
Instruments, Adv. 41, 62, 63 
Management, Edit. 96-103, 206 
Supplies, Adv. 12, 41, 62, 63, 179, 198, 
282 


Testing equipment, Edit. 172, 174 


Finishes 
Lacquer, Edit. 168 


Materials 


Aluminum alloys, Adv. 71, 77, 201, 
223, 269, 286 

Beryllium-copper, Adv. 216 

Brass, Adv. 85, 271 

Bronze, Adv. 71, 219, 271 

Carbides, cemented, Adv. 45, 183 

Carbon, Adv. 30, 31, 182, 192 

Copper alloys, Adv. 86, 206, 219 

Graphite, Adv. 30, 31 

Gray Iron, Adv. 78, 234 

Insulating electrical, Adv. 188, 243 

Laminates, Adv. 40 

Leather, Adv. 2 

Magnesium alloys, Adv. 77, 269 

Meehanite, Adv. 229 

Nickel alloys, Adv. 18, 69 

Plastics, Edit. 111-113, 178, 216-218; 
Adv. 49, 196 

Powder metal, Adv. 178, 203, 207, 213 

Rubber and synthetics, Edit. 164, 170; 
Adv. 2, 50, 280 

Silicones, Adv. 188 

Steel, Adv. 36, 37, 53, 93, 185, 202, 
220, 266 

Steel, stainless, Adv. 36, 37, 48, 75, 
202 


Tungsten carbides, Edit. 164 


Parts 
Bearings: 
Ball, Adv. 6, 13, 199, 212, 261 
Needle, Adv. 81 
Roller, Adv. 13, 81, 90, 197, 247, 
284, back cover 
Sleeve, Adv. 30, 31, 167, 178, 203, 
265, 271, 300 
Bellows, Adv. 211 
Belts, Adv. 26, 60, 80, 293, 301 
Blowers, Edit. 162, 164; Adv. 210, 258 
Brakes, Edit. 107-110; Adv. 72, 84, 
237 
Brushes, Adv. 66 
Brush holders, Adv. 280 
Bushings, Adv. 296, 300 
Bushings, ball, Adv. 228 
Bushings, roller, Adv. 81 
Cams, Edit. 124-126 
Carbon parts, Adv. 182, 192 
Castings: : 
Centrifugal, Adv. 20, 287 
Die, Adv. 77, 225, 256, 269, 290 
Investments, Adv. 191, 289 
Permanent mold, Adv. 71, 77, 201, 
225, 269 
Plaster mold, Edit. 114-118, 192-195 
Sand, Adv. 71, 77, 201, 225, 229, 
234, 266, 269 
Chains: 


Conveyor, Adv. 14, 15, 21, 246 
Roller, Adv. 14, 15, 65, 246, 263, 272 
Silent, Adv. 14, 15, 246, 272 
Clutches Edit. 104, 107-110; Adv. 
39, 72, 237, 248, 287, 289, 296, 297 
Compressors, Adv. 204, 281 
Computing mechanisms, Adv. 59 


Controls (see Electric, etc.) 
Conveyors, Edit. 210-214 
Counters, Adv. 277 
ee Adv. 21, 39, 173, 246, 272, 
91 
Cylinders, Edit. 170; Adv. 4, 9, 22, 32, 
68, 218, 226, 270, 288 
Diaphragms, Adv. 49 
Differentials, Adv. 59 
Electric controls: 
Collector rings, Adv. 278 
Connectors, Adv. 35, 285 
Contactors, Adv. 291 
Contacts, Adv. 52 
Control assemblies, Edit. 162 
Electronic, Adv. 76, 189 
Plugs, Edit. 168; Adv. 285 
Rectifiers, Adv. 61 
Relays, Edit. 161, 165; Adv. 52, 
194, 195, 215, 222, 282, 291 
Resistors, Adv. 194 
Rheostats, Adv. 194 
Sockets, Adv. 285 
Solenoids, Adv. 82, 83 
Starters, Adv. 29, 51 
Switches, Edit. 164; Adv. inside 
front cover, 47, 267, 286, 291 
Thermostats, Adv. 274 
Timers, Edit. 170; Adv. 222 
Transformers, Edit. 218-220; Adv. 
82, 83, 284, 293 
Voltage regulators, Adv. 284 
Electric generators, Adv., 59, 94 
Electric heating units, Adv. 8 
Electric motors, Edit. 127-129, 156, 
160, 162, 164, 166, 168; Adv. 11, 
16, 17, 29, 59, 64, 70, 74, 79, 82, 
83, 84, 91, 94, 177, 186, 210, 232, 
241, 242, 244, 257, 260, 279, 282, 
286, 290, 295, inside back cover 
Electrical resolvers, Adv. 59 
Electrical synchros, Adv. 59 
Engines, Edit. 162, 222-224; Adv. 284 
Engine Oil Coolers, Adv. 211 
Fastenings: 
Inserts, Adv. 289 
Locking, Adv. 27, 38, 278, 289 
Nuts, bolts. screws. Edit. 193; Adv. 
18, 27, 38, 46, 77, 181, 184, 238, 
264, 269, 278, 306 
Rivets, Adv. 10, 18, 77, 269 
Special, Adv. 289 
Filters, Adv. 44 
Fittings, Adv. 24, 169, 254, 255, 276 
Floor plate, Adv. 202 
Forgings, Adv. 77, 269, 285 
Gages, pressure, etc. Adv. 295 


Gears, Adv. 5, 187, 232, 234, 239, 262, 
295 


Gearmotors, Edit. 162; Adv. 217, 275 
Generators, (see Electric generators) 
Graphite parts, Adv. 30, 31 
Heat exchangers, Adv. 258 
Hoists, Adv. 226 
Hose (see Tubing) 
Hydraulic and pneumatic equipment: 
Accumulators, Adv. 214, 226 
Boosters, Adv. 226 
Controls, Adv. inside front cover, 4, 
44, 250, 251 

Cylinders, Edit. 170; Adv. 4, 9, 22, 
32, 68, 218, 226, 270, 288 

Motors Adv. 4, 204, 250 

Pumps, Edit. 105, 161, 164, 166; 
Adv. 4, 9, 19, 29, 94, 204, 230, 
250, 251, 259, 270, 281, 288, 291, 
294, 298 


Systems, Adv. 32, 218, 250 
Valves, Edit. 160, 161, 165, 166, 168, 

170; Adv. 1, 4, 9, 22, 32, 44, 218, 
251, 254, 270, 285, 288, 291, 301 

Insulators, Edit. 168 

Joints, Adv. 273, 297 

Lubrication and equipment, Adv. 44, 
169, 224, 255, 258, 290 

Magnetos, Adv. 94, 249 

Mechanical controls, Edit. 150 

Motors (see Electric motors) 

Plastic parts, Edit. 111-113, 178; Adv. 
49, 196, 240 

Pneumatic equipment (see Hydraulic 
and pneumatic) 

Powder-metal parts, Adv. 203, 207 

Pulleys and sheaves, Adv. 208, 281, 
296 

Pull wires, Edit. 119-120; Adv. 294 

Pumps (see also Hydraulic and pneu- 
matic), Edit 161, 164, 166; Adv. 
4, 9, 19, 29, 32, 94, 230, 250, 251, 
259, 270, 288, 294, 298 

Remote controls, Adv. 294 

Rollers, Adv. 90 

Rubber and synthetic parts, Edit. 
160, 164, 170; Adv. 50, 171, 240, 
280 


Seals, packings, gaskets, Adv. 2, 23 
30, 31, 49, 58, 88, 171, 182, 209, 
221, 276, 290, 296 

Servo systems Adv. 76 

Shafts flexible, Adv. 288, 292 

Sheaves, Adv. 28, 29, 208, 296 

Shims, Adv. 287 

Speed changers, Edit. 166 

Speed reducers, Adv. 187, 227, 245, 
253, 262, 275, 296, 298 

Spindles, Edit. 144-147; Adv. 292 

Springs, Edit. 214-216; Adv. 54, 55, 
236, 238, 240, 252, 287, 293 

Sprockets, Adv. 246 

Stampings, Adv. 238, 240, 268, 287 

Transmissions, variable speed, Adv. 
28, 29, 39, 42, 43, 187, 281, 291, 
297 

Tubing: 

Assemblies, Adv. 46, 254 

Flexible, Adv. 44, 45, 305 

Metallic, Adv. 45, 53, 69, 75, 77, 
87, 89, 200, 233, 235, 305 

Universal joints, Adv. 284, 291, 294 

Valves (see also Hydraulic and pneu- 
matic), Edit. 160, 161, 165, 166, 
168, 170; Adv. 1, 4, 9, 22, 44, 
218, 250, 251, 254, 270, 285, 288, 
291, 301 

Valve controls, Adv. 262, 298 

Vibration mounts, Adv. 73, 298 

Weldments and equipment, Edit. 135- 
143, 151-152; Adv. 56, 67, 189, 
231, 236, 267, 303 

Wheels and casters, Adv. 292 

Wire a wire products, Adv. 190, 
23: 


Production 


Balancing, Adv. 57, 292 

Facilities, general, Adv. 4, 67, 231, 
234, 235, 239, 254, 267, 268, 303 

Forging, Adv. 289 

~—— special, Edit. 148-150; Adv. 


Measuring, Edit. 161; Adv. 73, 180 
Testing and equipment, Edit. 160; 
Adv. 57, 59, 73, 180, 280, 295 

Tools and accessories, Edit. 165 
Turret lathe machining, Adv. 57 


MACHINE DESIGN is indexed in industrial Arts Index and Engineering Index Service, both available in libraries generally. 
MACHINE DESIGN—June, 1949 





heating liquids? 
Specify General Electric 


Cablvodd WEATERS 


<q ‘“SCREW-IN”’ TYPE Calrod 
igs ocee heaters are real, 
compact space-savers. 
Mounted through the side 
or bottom of the liquid 
containers, they give you 
direct placement of the 

= heat source ... right into 
the liquid. Available in 
many sheath materials, you 
can get these Calrod heat- 
ers in ratings from .6 to 10 
kw or more. 











-| 
-| 
F: 








<q ‘‘OVER-THE-SIDE’’ TYPE Calrod immersion heaters are 
readily portable, easily removed for cleaning, and are 
particularly suitable for use with rubber or lead-lined 
tanks; tanks of wood, slate, and other materials not 
readily adaptable to heaters with threaded headers. 
These heaters come in a wide variety of sheath mate- 
rials and forma- 
tions in ratings 
from 2 to 6 kw 
or more, 























**JACKETED’’ CONSTRUCTION is used when» 
liquids do not permit direct immersion of the 
heaters. Carbonizing of highly viscous materials 
and “boiling-out” of solvents in certain com- 
pounds is prevented by temperature control 
equipment. Steam-jackets are used where higher 


temperatures and quicker transfer of heat is —-4 
tc lcie oe monemeotannensntisanl 





desired. 
*Reg. U.S. Pat. Off. — sini ~piaatiniiiiniaisaalil 
Water 
Oils 
Chemical Baths Apparatus Dept., Sect. C720-2 
Plating Solutions General Electric Co., Schenectady 5, N. Y. 


Alkaline Solutions 
Cleaning Compounds 
Heat-Transfer Materials 


Please send my free copy of GEA-5077 to: 





For your FREE COPY of the new, idea-packed, applica- 
tion bulletin, “Heating Liquids,” clip this coupon and mail 
today. 


GENERAL @@ ELECTRIC 
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Company 
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City. 



































Many outstanding manufacturers of 
heavy duty presses in every field have 
standardized on Oilgear tried and proven 
“Fluid Power’’ pumps, cylinders and 
valves. 


Oilgear systems provide an adjustable 
working pressure to suit the work per- 
formed...a variable ram speed... 
automatic reduction of pump stroke and 
power input when pre-set pressure is 
reached .., maximum pressure indefi- 
nitely without excessive heating or power 
loss. Low maintenance cost and high 
efficiency coupled with use of power only 
in proportion to the resistance of the 
work make their operation very econom- 
ical. Simple, semi-automatic or full auto- 
matic controls are easily applied. 


You get controlled, variable high speed 
for closing and opening press. You can 
vary the force to suit the material proc- 
essed. You save a high percentage of 


power and reduce heat and wear during 


PRESS MANUFACTURERS INSIST ON 


OILGEAR FLUID POWER 


the curing time. Your Oilgear system will 
be simple, easy to install, and trouble- 
free. Investigate these and other oper- 
ating values inherent in Oilgear pumps, 
cylinders, and valves. They have proven 
successful for over a quarter century on 
tough applications. 


Write for data on typical Oilgear time, 
labor and money savings...on hot 
plate, molding, forming, straightening 
and other types of presses used through- 


-outindustry. THE OILGEAR COMPANY, 


1568 W. Pierce St., Milwaukee 4, Wis. 


Yeni: l 


FOR POWER 


lo do the job 


FOR CONTROL 
lo ho TW Aeght 


FOR PERFORMANCE 





Wat 7aved You S 






Standard one-way variable delivery 
pump, type D.P. Automatic pressure un- 
loading control, direct-connected elec- 
tric motor, mounted on reservoir base. 






TG, ‘ k Powe ll 





New '/," RIVNUT solves tough fastening 
problem—replaces three parts 


Designers of a new bus engine came up against 
a tough fastening problem in providing an 





ATTACHMENT SCREW air vent between two steel sheets of the engine 
housing. Because it was a semi-blind fastening 
WASHER = ale job, the use of conventional bolts, nuts and 

ma | spacers would slow production. 


They found the answer in spacer-head Rivnuts. 
The %” steel Rivnut was inserted in the 16- 



































gauge sheet steel and upset with power tool 
by one man, working from ome side. The in- 
creased Rivnut head served as a spacer for the 
x second steel sheet, which was firmly anchored 
by an attachment screw, threaded into the 

"90 16 GAUGE ee 
THREAD RIVNUT SHEET STEEL The %"-20 thread Rivnut provided extra 
strength, improved the design and cut costs. 
If you're faced with a fastening problem, why 
not call in a Rivnut engineer? Write the B. F. 
Goodrich Company, Dept. MD-69, Akron, O. 
0 ea i iii | 
TORQUE SEAL? MATERIAL? = 

What’s your | 
— WZ Wil Ezz 
toughest | 
+ 4 
fastening 

9 Special Rivnuts with splined | Firm grip of et Rivnut Even in thin materials, Rivnuts = 
p r obi em ° chefte or io (above) supply pr gs wate pdt earn a sete nut plate with = 
needed torque resistance. end, gives tight seal. at least six clean threads. S 

ATTACHMENT? FINISH? LOADS? 











RIVNUTS 
lick 
them all! 

















Rivnut serves both as blind Rivnuts can be installed after | Typical Rivnut thread strength: 
rivet and nut plate, makes finish, such as paint or porce- 6-32—784 ibs.; 8-32—1101 
possible multiple fastening. lain, is applied. Ibs.; 10-32—1220 Ibs.* 


Saul 100 000A ULL 
“Figures given for aluminum. Loads for brass and steel Rivnuts about double. 











PRE AES te 






VULNS UAHA ALLL LLL LLL LLL LLL LL 


SEND NOW 


TO and fasten WITH. Explains 


construction, gives applications. 


BE Goodrich FOR FREE RIVNUT 
i i V P4 U T § SEE 

Write to The B. F. Goodrich 
Company, Dept. MD-69, Akron, 


Demonstrates with motion how 
you can use Rivnuts to fasten 

The only one-piece Ohio. 
blind rivet with threads 





10 MACHINE DESIGN—June, 1949 





































BETTER MOTORS 


FOR MORE THAN A QUARTER OF A CENTURY 


because— Baldor has the know-how—the result of more than 25 
years of SPECIALIZED experience in designing motors to 
meet exacting, diversified applications. 


because— Baldor's Engineering Staff works hand-in-hand with the 
Customer's engineers and production men—and the Sales 
Department... engineers that co- 
operate intelligently and willingly 
with the small and medium size manu- 
facturers as well as the larger ones. 


because— BALDOR puts advanced think- 
ing into motor designing and con- 
struction; has pioneered such advan- 
ces as glass-insulated motors, ball-bearing and interchange- 
able motors and Streamcooled, 100% TOTALLY 
ENCLOSED motors. 

because— EACH Baldor motor is INDIVIDUALLY dynamically 
balanced and tested. No ‘spot checking” at the Baldor plant. 





because 
— Baldor Motors are sold and serviced 


NATIONALLY in more than 200 Trade 


Centers. 





NAME 


DOR Motors. 
FIRM > 
” ed 
STREET RRR ee RE, 
City tS cadena gn 
tiie a en 
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MADE TO MEET YOUR REQUIREMENTS 


Fitting the exact needs of draftsmen and engineers for 
over half a century, POST has sought to produce the 


finest produtt for each problem, purpose or need. 


In tracing mediums, POST has perfected a specialized 
group of 5 papers which they believe exhibit a marked 
superiority over all competitive products—a superiority 
so obvious that a single trial is sufficient to establish 


their use as standard practice in your organization. 


THE FREDERICK POST COMPANY 


3650 AVONDALE AVENUE + CHICAGO 18, ILLINOIS - - Houston 3 


Distributors in all Principal Cities 


FOR EVERY PLAN YOU MAKE — — — 
















these 5 POST Trac- 
ing Papers under your 
operating conditions. Write 


for your free samples today 


—care of P.O. Box 1091, 
Chicago 90, Il. 
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LINK-=-BELT offers the 


“QUALITY QUINTET” 


Th BALL anno ROLLER BEARINGS 
Series 200 ball bearings Series 300 ball bearings 


“Ta Solid or split housing Solid or split housing 
pillow blocks (solid pillow blocks (split 












shown) for shafts 54” shown) for shafts 4%” 
to 3'%6"” —also flanged, to 3'%6”". Also flanged, 
take-up, and hanger flanged cartridge, cart- 
blocks. ridge and take-up 


blocks. 





Series 400 roller bearings 






Solid housing pillow 
blocks for shafts 34” 
to 4”——also flanged, 
flanged cartridge, 
cartridge and take- 















up blocks. 
Series 6800-6900 Series 7800-7900 
roller bearings roller bearings 
Split housing pillow Split housing pillow 
blocks with adapter blocks for press-fit 
sleeves for mounting on precision - turned 
on commercial shaft- shafting of 1.7700” 


ing of 1%” to to 7.4800” di- 
6'%6" diameter. ameter. 





SEND FOR CATALOGS! LINK-BELT 
LINK-BELT COMPANY BALL AND ROLLER 


indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Dallas 1, 


Minneapolis 5, San Frencisco 24, Los Angeles 33, Seattle 4, 
Toronto 8. Distributors in Principal Cities. 11,465 B F. ys i } N G S 
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Have you looked 


THE COMPLETE 
CHAIN BELT LINE 


Baldwin-Rex Roller Chains 
Baldwin-Rex Double Pitch Roller Chains 
Baldwin-Rex CPS Fiat Top Chains 
Rex Cast & Steel Detachable Chains 
Rex Pintle Chains 

Rex H-Type Drive Chains 

Rex H-Type Conveyor Chains 
Rex Refuse & Log Haul Chains 
Rex Transfer Chains 

Rex Ley Bushed Chains 

Rex Combination Chains 

Rex Durobar Chains 

Rex Cast Roller Chains 

Rex Double-Flex Chains 

Rex Sugar Mill Chains 

Rex Chabeico Stee! Chains 

Rex Offset Side Bar Roller Chains 
Rex Table Top Conveyor Chains 
Rex Drop Forged Chains 

Rex Drag Chains 

Rex Cast Sprockets 

Baldwin-Rex Cut Tooth Sprockets 
Baldwin-Rex Flexible Coupling 


and a complete line of chain attachments. 


for lower 


If you’re designing for lower costs, consider these points. 
Have you thoroughly explored the possibilities for cost 
reduction and improved performance offered by properly 
applied power transmission, timing, and conveying equip- 
ment? 

Perhaps you're using the same basic design . . . the same 
type equipment for these important functions that has been 
used for years. 

Maybe it’s still the best, but you owe it to yourself and 
your customer to be sure that the product you use is the 
lowest in cost, consistent with quality and performance. 

For example, your design may be overchained. A lighter 
chain may do the job just as well with important savings 
to you and the customer. A cast chain instead of a steel 
chain again may do the job as well at lower cost. 

Conversely, your design may be underchained and 
liable to premature breakdown, resulting in far greater 
overall cost to you and your customer. 

Perhaps you are using other methods of transmitting 
power or timing operations and a chain drive can effect 
substantial savings in space, costs and weight. 





thts 


ly 


. it HHA 





CHAIN BELT COMPANY 
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HERE* 


costs ? 


There is no one best or stock answer to the problem 
of transmitting power, timing operations or conveying 
materials. That is why we at Chain Belt Company feel that 
we can be of practical assistance to you in designing for 
lower cost. Because we manufacture a complete line of 
chains, both cast and steel, we can help you select the chain 
that is exactly right for your machines. 

If the operating conditions are such that a cast chain 
is indicated, we have the exact chain that will best fit the 








CHAIN BELT 
DISTRICT OFFICES 


need. Where speeds and horsepower requirements de- Atiente Midland 
mand a finished steel roller chain, again our complete Birmingham Milwaukee 
line contains the answer. Boston Minneapolis 
Our Field Engineers plus our Plant Engineers are well Suiale New York 
equipped to work with you in the selection and applica- Chicago Philadelphia 
tion of Rex and Baldwin-Rex Chains for your designs. In Gadenetl Pittsburgh 
many instances they have been able to help effect sub- Gevelend Portland 
stantial savings and increase machine efficiency through Dalles Richmond 
the flexibility of our complete line and their years of prac- Detrel Salt Lake City 
tical experience. Call or write the Chain Belt Company Heuston St. Lovis 
Field Office near you or write direct to Chain Belt Com- indianapolis San Francisco 
pany, 1643 West Bruce Street, Milwaukee 4, Wis. Jacksonville Seattle 
Kansas City Springfield 
Los Angeles Tulsa 
Louisville Worcester 













Here is a composite view of 
Chain Belt Company's manvu- 
facturing facilities. From these 
plants comes a line of chains 


unsurpassed for completeness 


- « « chains that have been 


serving industry everywhere 
for over 50 years. 


‘ 





BALDWIN-DUCKWORTH DIVISION 
Springfield 2, Massachusetts 


REX CHAIN & TRANSMISSION DIVISION 
Milwaukee 4, Wisconsin ' 
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Westinghouse 


-  ‘ordsmeer ' 


| Now” LIFE-LINE 


slashes a-c motor upkeep costs 









Here’s how Life-Line motors can save you half the by this survey. This means over 50% indicated 
upkeep cost, and more. reduction in motor outage costs—in short, a 
A recent survey of 114 large motor users— possible saving of $480 per year with Life-Line. 
operating 131,626 a-c motors of 1 to 50 hp— Add these savings—$270 for lubrication plus { 
shows how much motors really cost when you $480 for outages—and the result is $750 per 
figure actual “Life Cost’. hundred motors per year. | 
The survey shows that the yearly average cost Can you afford to pass up savings like these? 
of periodically lubricated motors was $270 for Get the facts on the savings possible in your 
every hundred motors installed. plant. Ask your nearby Westinghouse represent- 
On lubrication cost alone, Life-Line motors ative for a copy of B-4321 “How to Cut Motor 
. saved this $270. That's because Life-Line requires Costs $750”. Or write Westinghouse Electric 
no periodic lubrication—no added lubrication of Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
any kind. : 5-51508-D 


The survey also indicates that the yearly outag< 
cost per hundred motors, for repairs and lost 
machine and man-hours, was $960. 

The record of 500,000 Life-Line motors in 
service, to date, indicates a failure rate averaging 
less than half that of conventional motors covered 


a 
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20 Ways To Stop Trouble Before It Starts! 


WIZ 


How A Textile Company 
Put Monel Fastenings 
To Work 


Problem: Piece 
goods, dripping 
with a sulfuric acid 
solution, were be- 
ing transported in 
wooden carts. Maintenance of the 
carts was a constant chore, be- 
cause the acid attacked the nails 
holding them together. Continual 
moisture also weakened the nails’ 
grip, causing them to “‘back out."’ 


Solution: Both problems were 
ended by using the Monel fasten- 
ing shown at left (Monel “An- 
chorfast’’ nail, made by Indepen- 
dent Nail and Packing Co., Bridge- 
water, Mass.). The Monel nails 
remained unaffected by the acid; 
the annular grooves around their 
shanks made them hold like 
screws, 
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WE WANT TO HEAR ABOUT YOUR TOUGHEST FASTENING 
PROBLEM. WE THINK WE HAVE THE ANSWER IN MONEL 


For most jobs ordinary fastenings 
are adequate. 


But there are plenty of jobs where 
you need extra protection against 
rust...corrosion ... shock ...over- 
stressing... vibration...heat...cold. 


For those jobs you need the pro- 
tection of Monel”. 


Just look at the “extras” you get 
from Monel fastenings. 

They resist corrosion by caustics, 
most acids, sait water. They’re 100% 
rustproof. 

Even their meghanical properties 
are superior. For, tompared to the 
free-cutting steel ised in ordinary 


na 


fastenings, Monel is 20% stronger 
...30% more ductile...40% tougher. 


And if extreme temperatures must 
be endured, you’ll find Monel fasten- 
ings safe at high heat or sub-zero 
cold. 


How many places in your plant or 
product do you want (and need) the 
extra advantages of Monel fasten- 
ings ? Remember, any fastening you 
need is available in longer-lasting 
Monel. 

TEST A MONEL FASTENING, FREE! 
Write to Bob Johnson of Inco. Tell 
him the type and size you need. He’ll 
send a sample... plus the address 
of your nearest supplier. 


*Reg. U. 8. Pat. Off. 


“oO FHE INTERNATIONAL NICKEL COMPANY, INC. 
wees @ Wall Street, New York 5, N. Y. 


Monel* Fastenings are stronger..tougher..safer 
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A You put your 
ae hand right on the 
right pump 


when you 
specify Worthington 


With the broadest line of standard pumps 
(to say nothing of the longest experience 
in the field), Worthington is your best bet 
for a pump that will meet your customers’ 
quality requirements. 

One of the many is the GA Rotary—a 
small pump that handles hot, cold, thin 
or viscous liquids under even the severest 
conditions. Simple and rugged, it incor- 
porates Worthington’s most advanced de- 
sign features. 









bie I Ran 
Rae, f 











Long life, low maintenance and top 
efficiency result from non-contaminating 
force-feed lubrication of four large bear- 
ings; single stuffing box with adjustable 
packing or mechanical seal; large-diameter 
relief valve; special non-trapping herring- 
bone gears. This means top quality for 
your top-quality equipment, backed by a 
nationwide engineering service organiza- 
tion. Always specify Worthington—The 
Greatest Name in Pumps. 


Worthington 
Rotary Pump— 
displacements to 56 gpm. 
pressures to 100 psi. 









WORTHINGTON PUMP AND MACHINERY CORPORATION i nen wees oars} Be ay i 
m , 
PUMP AND COMPRESSOR MERCHANDISING DIVISION , iie«£. i. 
HARRISON, NEW JERSEY ‘ ()] Send latest bulletin on Worthington GA t 
i Rotary Pumps. Any other (type).......«.. § 
y PORN io cK. bc ccd ekc cudoucecceusses bese % 
q IS « od ots tase) tbe tbdecewecuaste - 
PUMPS: centrifugal, power, rotary, steam 7 Address COCO EEE Ee aK — 
AIR COMPRESSORS: water-cooled, air-cooled iPrTrtrrtrirttrttittt. rf 
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SHENANGO -PENN 


CENTRIFUGAL 
CASTINGS 


Textile roll with body of Meehanite Metal and cover of bronze, both cast 
centrifugally by Shenango-Penn to assure exceptional strength and life. 
Shenango-Penn offers modern machining facilities for completely finished 


parts (as shown) or any stage of completion desired. 





How this textile roll might smooth out a problem for YOU — 


I SYMMETRICAL parts (such as sleeves, liners, 
rings, bushings, rolls and roll covers) figure in 
the machinery you build or operate, the above roll has 


, qualities that could probably save you time and money. 


The roll’s body is Meehanite Metal—a big ad- 
vantage in itself. The cover is bronze. Both are 
Shenango+Penn centrifugal castings. This means 
fine-grain, pressure-dense metal, assuring exceptional 
strength and hardness, and permitting the finest 





20 


kind of finish. You just can’t beat this combination 
for resistance to wear, breakage and distortion 
.. + for long life! 


That’s why Shenango-Penn is continually produc- 
ing symmetrical, annular and tubular parts, large and 
small, for many services in many industries. Send 
for free bulletins on either ferrous or non-ferrous 
made-to-order centrifugal castings or on centri- 
fugally cast bronze bushing stock in standard sizes. 


SHENANGO-PENN MOLD COMPANY 


1278 WEST THIRD STREET + DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


ALL BRONZES ¢ MONEL METAL 
NI-RESIST » MEEHANITE METAL 
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SMALL BUT POWERFUL! Weil over four 


hundred pounds of output force is at your command 
to PUSH... PULL... LIFT... PRESS...CLAMP... 
GRIP . . . or SQUEEZE with this small 22” cylinder 
connected to ordinary shop air supply at 90 p.s.i. 
Air consumption approximately two hundredths of a 
cubic foot per inch of stroke. 7 


4¢¢y HANNIFIN 











Pneumatic Cylinders 


oe Wik 


“AUTOMATION” is an interest-rousing new term that 


iJ 
4 
. ‘ 
Di e 
. oye e 
* 
/ 
©) 
° \?) 
° 
° °e 
° °, 
° ° 
WELDING 
CLAMPS FOR 


LARGE DIAMETER 
PIPE, CYLINDERS 
OR DRUMS — 





describes some of the many ways in which pneumatic 
cylinders are being used to actuate and power automatic 
work-saving devices. Hannifin is playing an important part 
in this development by supplying cylinders that are right 
for the job and engineering know-how second to none when 
it comes to applying cylinders to the job. 


If you are interested in using cylinders to SAVE TIME ..: 
REDUCE PHYSICAL EFFORT ...CUT COSTS... and 
IMPROVE PLANT OPERATION, get in touch with 
HANNIFIN today. Engineering recommendations on re- 
quest. Experienced Factory-trained field representatives in 
all leading industrial centers. 


HANNIFIN CORPORATION 


1101 So. Kilbourn Ave., Chicago 24, Illinois 
AIR CYLINDERS + HYDRAULIC CYLINDERS * HYDRAULIC PRESSES 
PNEUMATIC PRESSES « HYDRAULIC RIVETERS * AIR CONTROL VALVES 


Send for a copy of thie BULLETIN | 


@ 48 pages of information about Hannifin Pneumatic Cylinders. | 
Complete range of sizes from 1” to 12”. Six basic mountin 

styles, plus combination and double-end rod styles. Any len } 
stroke, with or without cushions. Write for a copy of Hannifin | 
Bulletin No. 210-M. J 


eee we 
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How fo cut sealing costs 
with lathe-cut gaskets 





Send for this Gasket Handbook 


You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, ‘‘Arm- 
strong's Gasket and Sealing Ma- 
terials." It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


Sealing costs frequently can be reduced 
through using small section, lathe-cut gas- 
kets. When made of the right sealing ma- 
terial, these gaskets permit the use of 
smaller machined flanges—or even stamped 
or spun metal flanges. Thus, by careful 
selection of gasket materials, the cost- 
saving features of such design changes can 
be realized to the fullest extent. 

Lathe-cut gaskets, made from one of 
Armstrong's many cork-and-rubber com- 
positions or straight rubber compounds, 
will provide an effective, economical seal 
in most applications of this type. 

These square or rectangular section rings 
are used even when a round or complex 
section gasket seems to be required. Ordi- 
narily, a cork-and-rubber or rubber gasket 
will deform sufficiently under pressure and 
afford an effective, low-cost seal. 

For example, the cost of sealing chlo- 
rinated oils was reduced by replacing a 
cast iron flange with the pressed steel con- 
struction in figure 1. The lathe-cut gasket 





s 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 


ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
5106 Arch Street, Lancaster, Pa. 





made of an Armstrong straight synthetic 
rubber deforms under pressure to provide 
a tight seal at lower cost. 

The rolled edge flange in figure 2 also 
replaced a cast iron unit. In this case, an 
Armstrong’s cork-and-rubber lathe-cut gas- 
ket was used. Because cork-and-rubber is 
truly compressible, it conforms to the 
rolled edge without slipping out of place. 

In figure 3, a lathe-cut gasket, made of 
an Armstrong synthetic rubber compound, 
replaced an expensive molded part. To 
facilitate removal of the screw-on cover, 
the contact area of the gasket was reduced 
by one half. Yet a tight seal was main- 
tained because the gasket was firmly seated 
on the round edge. 

Armstrong’s cork-and-rubber and rubber 
compounds may help reduce your sealing 
costs. We recommend that you discuss 
your application with an Armstrong — 
sentative. Methods and materials 
he suggests may enable you to do 
a better sealing job at lower cost. 











Please send me at once a copy of the new 24- 
page booklet, “Armstrong’s Gasket and Seal- 


AVIA, NSP ITAL 


PRANAB a iicaiine: cake Febiercnkniosconesbebashtctpes cuhiceStven sete siseiasbteseed “ 
SPIN acc c0scictibnconnp sthcbsdnetslbnseds sothitb inti hiie shivetenkpoooty 


GASKETS * PACKINGS ® SEALS 
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Easier to Install 


THAN A COMPRESSION FITTING 


Stronger 


THAN ANY OTHER FLARE FITTING SCOVILL'S UNIFLARE 


has only two parts— 

body and male-threaded 

nut. Goes on even easier 
s Cc i] VILL than a compression fit- 
ting . . . and has far 
greater strength. 









SCOVILL’'S UNIFLARE 
provides the recom- 
mended 37 degree flare 
without weakening the 
tube. Has greater 


strength than other flare 





Here, in one fitting, are the best features of other fittings . . . and it’s 
self-flaring. 
fittings with none of their disadvantages 2 
HOW DOES IT WORK? ve] UNIFLARE 
One turn of the nut shears off the collar, clamp- . is available in a 
ing it onto the tube; further tightening flares the GG Ge aie ' complete range of 
tube and makes the seal. No flaring tool needed sizes from \% in. 


. .. no separate flaring operation . . . no cracked through 1 in. and 
tubing to worry about. beat a = Be eo. in all standard 
: shapes. Fully 

WHY IS IT STRONGER? tested and ap- 

Special brass alloy permits more tightening, re- cape u 7 a — by ‘the Un- 
sists vibration. The tube will burst before UNI. | ee See 
FLARE will leak. Yet UNIFLARE can be taken 


apart and reassembled many times. 


ratories, Inc. 


ADVANTAGES TO DESIGNER 


Specify lighter weight, less costly tubing . . . Save Investigate UNIFLARE for oil, 
assembly time without sacrificing efficiency . . . air, water or hydraulic lines. Write 
Be sure UNIFLARE will hold up against vibra- on company letterhead for a work- 
tion . . . Allow for repeated disassembly and ing sample. Address Screw Machine 
reassembly. Products Division, Scovitt Man- 
Recommend for refrigeration, etc.—due to UFACTURING Company, 50 Mill ran 
“anti-frosting” construction and Dryseal threads. Street, Waterbury 91, Conn. % 


SCOVILL 








The Complete, Self-flaring Tube Fitting 
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HENEVER “Supreme Smoothness” is a rigid requirement, 
that’s when it pays to use Fractional Horsepower Gearing by 
G.S. The John Oster Co. of Racine, Wisconsin, like so many other 


critical buyers, s 


ecifies G.S. Small Gears for UNIFORM Smoothness 


of operation and for the long, economical service they give. If effi- 
cient Jow cost production runs of Fractional nupeveat Gearing is 


an essential requirement in your business by al 


means come to 


“Small Gear Headquarters” for the kind of quality and service you 
need. It is no happenstance that industry uses more Fractional 
Horsepower Gearing by G.S. than any other kind! 


—— SEND FOR OUR CATALOG BULLETIN 


MEMBER OF 
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BAIR Specialties | 


Spurs + Spirals + Helicals - Bevels - Internals « Worm Gearing-s Racks ~ Thread Grinding 
2635 WEST MEDILL AVENUE + CHICAGQ 47, ILLINOIS 
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Maybe you have a job that you never 
dreamed could be done with a V-belt. Per- 
haps we at U. S. Rubber can help—we are 
constantly solving such problems. . . some- 
times by designing V-belts which help safe- 
guard human life—on submarines, for 
example. 

U.S. Rubber engineers have designed a 
V-belt as small as 434 inches in circumfer- 
ence, and as large as 55 feet. They have 
solved such a wide range of V-belt problems 


that today, if t “a special” i 
hunt, aeeeeane teen be ebtuined.with- U. S. RAINBOW 


out making a new mold. 


For more information, write Mechanical 
Goods Division, United States Rubber 

WITH THE EQUA-TENSIL 
CORD SECTION 













Company, 1230 Avenue of the Americas, 
New York 20, N. Y. 











Top Rubber Cushion in 
closely-engineered bal- 
ance with the lower sec- 
tion... to keep cool under 
constant stretch and turn. 


Equa-Tensil Cord Section 
—all cords scientifically 
placed, each pulling its 
share of the load. 


A sturdy level cushion 
for the Equa-Tensil Cord 
Section. Provides struc- 
tural firmness for V- 
grooves and over the flat 
pulley of V-to-flat drives. 





UNITED STATES 
RUBBER COMPANY 
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The patented Knurled Cup Point 
of this popular “UNBRAKO’’ 
Socket Set Screw makes it a Self- 
Locker, because the edges of the 
counter-clockwise knurls posi- 
tively prevent creep, regardless 
of the most chattering vibration. 
“It won’t shake loose!”’ 

Pat. & Pats. Pend. 


_— ee. + 
Larets 


The patented Knurled Threads 

of this “UNBRAKO” Socket Set Wee t* 
Screw are swaged—making it a 

most excellent Self-Locker for ap- 

plications requiring cone, oval, 

flat or other points except cup, 

and for use with hardened shafts. 

“*Tt won’t shake loose !”’* 


BRAKO 


SELF-LOCKING SET SCREWS 


“, «THEY WON'T SHAKE LOOSE” 


Machine failure from any cause is expensive—in downtime, repair costs, lowered 
production, poor deliveries and loss of customer goodwill. Frequently such failure 
is caused by the loosening of set screws holding vital machine parts together. 


UNBRAKO Self-Locking Set Screws won’t shake loose! Their exclusive knurling 
makes them exceptionally vibration-resistant, prevents “‘creep” and subsequent 
loosening of the screws. They “‘stay put”’, even under the most chattering vibration. 


UNBRAKO Self-Locking Set Screws can be real ‘‘Vibration Insurance”’ for your 
production machinery. And remember, they make an impressive selling point 


when you use them on your finished products. 





Our folder 658-1 gives you further details. Write for yours today! 
Knurling of Socket 


Screws originated 
with "Unbrako” 
in 1934. 








“These screws are not carried in stock. Prices are available on application. 


STANDARD PRESSED STEEL CO. 


Risa eee ae cS aS ce 5 aes eas 


BOX 102 JENKINTOWN, PENNSYLVANIA 








“Serving Industry continuously since 1903 through Industrial Distributors” 
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NEW SHEAVE 


/ 


TEXROPE V-BELTS 
KEPT IN PROPER 
TENSION AUTOMATICALLY 


Another Jexrope Engineering Triumph 
AUTOMATIC SHEAVE DOES COMPLETE JOB! 


Instant speed control at lower cost than H IS THE SIMPLEST, lowest cost Way ever devised for 
changing machine speeds without stopping the ma- 


ever before chine, Simply move the motor forward to increase speed 


Covers most speed changing needs from and move it back to decrease. The new Vari-Pitch Automatic 
Sheave adjusts to the new belt position automatically, Othet 


3 to 20 hp parts of drive are standard Texrope drive components, 
Extremely simple — one sheave does all 


No need to stop machine or take load off’ 

Infinite variation over approximately ALLI &, bad 
200% speed range 

Easier starting—sheave adjusts to load. Originators of the 
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Changes Speed 
ithout Stopping 


TO GO SLOWER 










TO GO FASTER 






Sold... 
Applied... 
Serviced... 


This new method of speed control will lower drive costs 
in nearly every industry where variable speed drives are 
used. It will make possible savings in many industries where 
variable speed is not now used because of high initial cost. 

Find out now how this new idea in speed control can 
save money for you. 

For details see your A-C Authorized Dealer or Sales 
Office or write for Bulletin 20B7223, Texrope and Vari-Pitch 
are Allis-Chalmers trademarks, A-2708 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


, MOTORS = %% to 
} 25,000 hp and up. 
All types. 
fs _ =a 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and com- 
Pp ts for plete con- 


ALLIS-CHALMERS, 1001A SO. 70 ST. 
MILWAUKEE, WIS. 


CHALMERS 


Multiple V-Belt Drive for Industry 
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trol systems, 





PUMPS — Integral 
motor and coupled 
types. Sizes and rat- 
ings to 2500 GPM, 
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GRAPHITAR } 


> 
























The many unique characteristics of Graphitar make it an invaluable , 
material in many industries. Graphitar is extremely light, mechanically 

strong, and inexpensive. It finishes to tolerances as close as .0005” and laps 
perfectly as a bearing, bushing and seal. Graphitar is unaffected by temper- 
ature extremes, and is impervious to strong acids and chemicals. It won’t expand, 
contract, corrode or scale. It needs no lubrication because it is in itself a lubricant. 


You are invited to send your sketches for study by our engineers. They may be 








able to suggest Graphitar parts that will solve a mechanical problem for you. 


Write for our new 64-page Catalog now ready for mailing. 








THE UNITED STATES GRAPHITE COMPANY {° 
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GIVES PARKER SELECTOR VALVES 
|) RANGE UNDER EXTREME CONDITIONS 


Graphitar sealing discs and bearings play important 







roles in the Parker Aircraft Fuel Selector Valves 


eirrry | that insure positive, split-second changes of fuel 


~ Jee ee 
EN Gee iC ee ATT 


supply under the most extreme operating condi- 
tions. The Graphitar sealing discs constitute 
ideal lapped port seals for life of the valve. 
They permit the valve to operate from a range 


of 0 to 50 psi with low and uniform turning 


“ates AN ND Cth ENS Selig se 


torque, consistent under extreme conditions: wet 





: | ae at a 
: "8 ' PARKER | 


i ee 
ae a 2 
ieee aah 4 SO 


: Two Graphitar bearings permit the valve rotor 















or dry, new or old, from —65° to 160°F. 7 7 # 





to be turned smoothly without lubrication. 7 7 ¢ 

Parker valves control the flow of hydraulic oii, engine 

oil, water injection systems, large air and vacuum lines 

as well as aviation gasoline and kerosene. They are applic- 

able as shut-off valves for jet engines in high temperature air lines 


(up to 450°F.) or as high pressure (500 psi) shut-off valves. 


: 
Boe 
GRAPHITAR 


(CARBON-GRAPHITE) 








DIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
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WHAT 
UP A 


od 












| as i 
Get Gerotor Catalog 

Sections No. 53 and No. 301 

describing air valves and cylinders 


Write to 


GEROTOR MAY CORPORATION 
Dept. MD-6, Baltimore 3, Maryland 


WHEN YOU APPLY HYDRAULIC 


32 


MAKES 


a > 
iy Circus! «wititve 


VALVES, 
CYLINDERS 
OF 
SUPERIOR 
DESIGN 


Gerotor meets this re- 
quirement with equipment 
designed by foremost engi- 
neers in the air field. Com- 
pactness of 4-way valves 
prevents fouling or leaking; 
large, convenient pipe con- 
nections allow unrestricted 
air flow. Cylinders, notable 
for absence of tie rods, have 
Keeper ring design, per- 
mitting compact installation. 





OF 
APPLICATION 


@ Depressing pedal of (10) pilot valve 
exerts pressure on pilot end of (1), (2) 
and (3) pilot operated 4-way valves. 
Air flows from valve (3) to blind end of 
clamp cylinder (A). Piston moves out 
rapidly, the air from rod end being ex- 
hausted thru (4) cam operated 4-way 
valve. When clamp cylinder rod (A) 
depresses cam of valve (4), exhaust air 
from cylinder is restricted (12), pro- 
viding for a slow approach. When 
clamp cylinder engages work, pressure 
in supply line increases, causing 
sequence valve (5) to open. Air flows 


a ie ¥ 
aoe tet ee 













Equally important is the 
know-how as demonstrated 
by Gerotor Factory and Dis- 
tributor Representatives. 
These men possess the 
knowledge and experience to 
help you draw up the most 
suitable circuit to furnish 
efficient and lasting service. 


AIR EQUIPMENT ON 
AN AUTOMATIC LATHE 
FOR CLAMP, TURNING 

AND CUT-OFF 


into blind end of cut-off tool cylinder 
(B) and a similar action takes place thru 
the out-stroke, by means of (9) and 
(11). After the cut-off, cylinder rod 
depresses cam of (6) pilot valve which, 
by pilot pressure, reverses valves (1), 
(2), and (3). Air line is then connected 
to the rod end of cylinder (B) and re- 
tracts cut-off tool. After cylinder com- 
pletes return stroke, pressure builds up 
in supply line connected to sequence 
valve (7). Pressure opens valve (7) and 
allows air to rod end of clamp cylinder. 
After it retracts, cycle is completed. 
Pilot valve (8) permits interruption of 
cycle to retract cylinders. 





2 3 LIN SEER OE i Sv 5 
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Further 


IF YOU DESIRE MORE 
INFORMATION ON ANY 
ADVERTISEMENT IN 
THIS ISSUE 


Here’s What 
You Do: 


Write the name of the adver- 
tiser and the page number of the 
ad in the spaces provided on the 
card. Check the type of infor- 
mation you want—whether it 
has to do with price, where you 
can buy it, or more needed de- 
tails—or all three, if you wish. 
After you have finished going 
through MACHINE DESIGN and 
have jotted down all the ads on 
which you’d like more informa- 
tion, just tear off the card and 
drop it in the mail. No postage 
is required. We’ll have our staff 
forward this information im- 
mediately to the advertiser, so 
that you will be relieved of 
the necessity of writing a num- 
ber of letters. You will then hear 
directly from the advertiser, 
answering your request. Be- 
cause we know that MACHINE 
DESIGN gets around, and that 
more than one person sees your 
copy, we have made up three 
cards so that if you are one of 
the later readers, you can still 
have the opportunity of taking 


advantage of this service. 
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Info 





Please send further information on the 
following advertisements in this issue: 















































PAGE NO. NAME OF ADVERTISER 
YOUR NAME TITLE 
COMPANY 
ADDRESS 
CITY STATE 
MD6-49 
FIRST CLASS 
PERMIT No. 36 
(See. 510 P.L.&R.) 
Cleveland, Ohio 
aR 
BUSINESS REPLY CARD aa 
No Postage Stamp Necessary if Mailed in the United States oe 
RE 
4c POSTAGE WILL BE PAID BY— — 
ae 
RE 
MACHINE DESIGN pan 
Penton Building sovsimnes 
RA RIS 
Cleveland 13, Ohio Sena 
Reader’s Service Dept. ae 
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Reader's Service Dept. 








Further Information ? 


IF YOU DESIRE MORE 
INFORMATION ON ANY 
ADVERTISEMENT IN 
THIS ISSUE 


Here's What 
You Do: 


Write the name of the adver- 
tiser and the page number of the 
ad in the spaces provided on the 
card. Check the type of infor- 
mation you want—whether it 
has to do with price, where you 
can buy it, or more needed de- 
tails—or all three, if you wish. 
After you have finished going 
through MACHINE DESIGN and 
have’ jotted down all the ads on 
which you’d like more informa- 
tion, just tear off the card and 
drop it in the mail. No postage 
is required. We’ll have our staff 
forward this information im- 
mediately to the advertiser, so 
that you will be relieved of 
the necessity of writing a num- 
ber of letters. You will then hear 
directly from the advertiser, 
answering your request. Be- 
cause we know that MACHINE 
DESIGN gets around, and that 
more than one person sees your 
copy, we have made up three 
cards so that if you are one of 
the later readers, you can still 
have the opportunity of taking 
advantage of this service. 











JUST LOOK AT THESE FEATURES... 





SHELL 
High strength alumi- 
num alloy ... High 


resistance to corrosion 
| «+ + with surface finish. 














CONTACTS SCINFLEX 
High current capacity ONE-PIECE INSERT 
. . - Practically no volt- High dielectric strength . . . 


age drop. No addi- 
tlenal solder required. High insulation resistance. 























~——-BENDIX-SCINTILLA 


ELECTRICAL CONNECTORS 


the Finest money can buy! Contacts that carry maximum 


currents with a minimum voltage 
drop are only part of the many new advantages you get with 
Bendix-Scintilla* Electrical Connectors. The use of “Scinflex’’ 





CHECK THESE OTHER ADVANTAGES 


e Moisture-proof, Pressure-tight e Radio 
Quiet e Single-piece Inserts e Vibration- 
proof e Light Weight e High Insulation 
Resistance e Easy Assembly and Dis- 
assembly e Fewer Parts than any other 
Connector e No additional solder required 








dielectric material, an exclusive new Bendix-Scintilla develop- 
ment of outstanding stability, increases resistance to flashover 
and creepage. In temperature extremes, from -67° F. to 
+300° F., performance is remarkable. Dielectric, strength is 
never less than 300 volts per mil. Bendix-Scintilla Connectors 
have fewer parts than any other connector on the market —and 


that means lower maintenance costs and better performance. 
* TRADEMARK 














THE SALES DEPARTMENT 


SCINTILLA MAGNETO DIVISION of 
SCINTILLA SIDNEY, NEW YORK costal euascliomesl 





WRITE DIRECT TO 


Export Sales: Bendix International Division, 72 Fifth Avenve, New York 11, New York 
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$18,000,000 set of tools for the 


= 
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CRUCIBLE Seem 


hot and cold rolled BAU ESS EN dame UU te 
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MASTER mechanic © 


CRUCIBLE STEEL COMPANY OF AMERICA, Chrysler Building, 405 Lexington Ave., New York 17, N. Y. 
Branches, Warehouses, and Distributors in Principal Cities. Consult vour Telephone Directory or Thomas’ Register for Nearest Office. 
HIGH SPEED = TOOL * STAINLESS * ALLOY * MACHINERY * SPECIAL PURPOSE STEEL 
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The Camera Doesn't Lie... 







here’s how 
EATON 


S ° tid, 
and Sem 
reduce costs 


» 


e 


Using Eaton Springtites or Sems frees 
hands—saves motions—making continu- 
ous production possible. Only 3 motions 
for a complete assembly instead of 8. 
















Today, assembly line employees’ time runs 
into money. Where time can be saved and 
production increased, costs are reduced — 
overhead spread thinner. 


Through the use of Eaton Springiiles or 


Sem4s a correctly-engineered unit is 
assured with a minimum of motions. 
The intangible savings in paper work, 

automatically-balanced inventories 


Not using Springtites or Sems requires many and elimination of lost parts cuts 


extra motions—causing delay, loss of parts, and = 
reduced production all along the assembly line. overhead — saves money. 


We can prove what these 





RELIANCE SPRING LOCK WASHERS automatically : P 
keep bolts, nuts, screws, tight under constant savings mean to you in dol- 
tension — compensate for wear and developed ; 
looseness. All sizes and types. Write for lars and cents. Write for 


Spring Lock Washer bulletin. 





engineering data. 
RELIANCE RINGS — snap, bearing, lock 


and retainer — form strong shoulders on 
shafts or in counter bores and on outer 
races of bearings. Speed production, cut 
costs — save time and material. Write 
for engineering bulletin. 


Ju oungliles P 


EATON MANUFACTURING COMPANY ) RELIANCE DIVISION, MASSILLON, OHIO 
Sales Offices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 





































SO 


TRS 








Taming a River of Coal... 


From 85 feet below the surface of the earth to the top 
of a mine tipple, this 500 foot conveyor system carries 
more than 2800 tons of high-grade bituminous coal 
every day. 

Taming this river of coal on its long journey upward 
is the job assigned to a Twin Disc 14 inch steel Hy- 
draulic Coupling. Designed and built by the Joy 
Manufacturing Company, the Coupling-equipped belt 
conveyor system was recently installed in the Midvale, 
Ohio, mine of the Columbia Division, Pittsburgh 
Plate Glass Company. 

The Twin Disc Hydraulic Coupling, with no metal- 
to-metal contact between the power source and the 


Heavy Duty 
Clutch 


conveyor, cushions the jolting caused by intermittent 
loading and starts and stops. . . eliminates the greatest 
threat to conveyor belts and drive mechanism. As in 
most Hydraulic Coupling installations, a general pur- 
pose motor, rated for the running horsepower require- 
ments of the conveyor operation, is utilized. Due to 
the slip characteristics of the Twin Disc Coupling, 
over-motoring for starting purposes is unnecessary. 
For complete information on how these Twin Disc 
Hydraulic Units can be applied to your power trans- 
* mission problem, write the Hydraulic Division for 
Bulletin 136. Twin Disc CLutcH ComPANy, Racine, 
Wisconsin (Hydraulic Division, Rockford, Illinois). 
Machine Tool Tractor Clutch 


Twi(bisc G @ 


SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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For over twenty-five years, Plymetl — a Haskelite ma- 
terial — has helped designers and engineers build greater 

tformance, durability and sales appeal into their manu- 
actured products. Its use eliminates deadweight, and 
makes complicated framing members and fastenings 
unnecessary. There is only one Plymetl . . . Haskelite 
Plymetl . . . with its performance proved. A material of 


PLYMETL 





Weight in Ibs. 
per sq. ft. 


Suftness factor 
E J in. ? lbs. 


2.25 


17,000 | 28,000 | .43,000 


In computing the values of Plymetl, the following is assumed 
(1) The modulus of elasticity of steel, 30,000,000 Ibs per sq. in 
of aluminum, 10,000,000 Ibs. per 


(2) The modulus 
sq. in (4 Lhe lulus of elasticity for the 
000 Ibs per sq 
the grain (4) he thi r of steel and 
‘ The weight of plyw« 


f elasticity 


aluminum O21" ¢ 


ga.) and .O1 
40 Ibs. per « 


Write for complete data and samples. 


HASKELITE 


MANUFACTURING CORPORATION 
Dept. D. Grand Rapids 2, Mich. 


New York Chicago Detroit 
St. Louis Philadelphia Los Angeles 
Canada: Railway & Power Engineering Corp., Ltd. 


40 





core material, 1,300 


65,000 Ibs. per sq. in. across 


od plaque 








The material that’s making news today 


many advantages, Haskelite Plymetl is easily worked with 
simple metalworking or woodworking tools. It can often 
save man-hours to a point where the final cost of the 
product may be noticeably reduced. The unique strength 
and weight characteristics of Plymetl are graphically de- 
scribed in the chart below. Write for complete data and 
samples of Plymetl. 


ALUMINUM 


GAUGES 


RAS STI 
6 ga. 

2.28 

872 | 1,760 |-3,500 
mn Rae can 


575 3,050 


ALUMINUM 


Ba S$ STD. GAUGES 


STEEL 


U.S. STD. GAUGES 


20 ga. 12 ga 10 ga. 8 va. ee 


2.28 


16 ga. 


2.5°| 4.37 ] 1.44 | 1.81 


575. | 3,050 | 872 | 1,760 
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Everything for the 
engineer and draffsman 








Make crisp, sharp whiteprints 
within seconds from your trans- 
lucent drawings or documents 
with any Bruning Whiteprinter. 
Choose from many fine machines 
for the model with a capacity 
that perfectly fits your need. 





BW Paper, Film & Cloth 


A wide variety of paper sizes to 
select from—both in flat sheets 
and in roll stock. Light, medium, 
and card weights. White or tinted 
papers. Sensitized transparent 
paper, film, and cloth are always 
available from Bruning, too. 


Actual tests prove they save up 
to 40% of the draftsman’s time. 
Fewer motions are needed: these 
machines combine T-square, 
scales, straightedge, triangle, 
and protractor into one precision 
instrument. Six models available. 


BRUNING: 


one 
convenient 


source 


one 
high quality 





Tracing Papers & Cloths 


Every type of tracing medium 
required in the modern drafting 
or engineering department is 
available from Bruning. These 
products have proved their serv- 
ice-ability over many years in 
making better tracings and prints. 





Bruning Erasing Machines 


This new machine saves valuable 
time erasing pencil, ink, typing, 
carbon copy, and other marks. A 
7-inch eraser is housed in motor 
shaft. Quiet, vibration-free and 
cool. An efficient tool for all 
departments within your firm. 





Drafting Room Furniture 


Bruning provides a complete line 
of drawing tables, drawing 
boards, filing cabinets, stools, 
etc. The functional design of each 
provides for easy, efficient use. 
Strongly built to give a long life 
of hard and steady service. 


a 


Bruning Drawing Instruments 


A large variety of ruling pens, 
beam compasses, bow instru- 
ments, and industrial drafting 
sets are available from Bruning. 
Drafting tools such as protractors, 
curves, triangles, T-squares, pan- 
tographs etc., are also featured. 


NN 


TUF 


Bruning Drawing Materials 


If it is a drawing material used 
in a drafting or engineering de- 
sign department—Bruning has it 
. and you can be sure that it 
is right in every detail. You can 
rely on the name “Bruning” for 
uniformly high quality. 














Bruning Slide Rules 


Bruning Slide Rules are precision 
tools. They are graduated to 
exacting tolerances, with pre- 
cise graduations that do not lose 
their excellent visibility. Construc- 
tion throughout is to typical high 
Bruning standards of quality. 








Surveying Instruments 


Bruning carries a large and com- 
plete line of transits, levels, ba- 
rometers, compasses, leveling 
rods, steel tape, stop watches, 
tripods, etc. Competent Bruning 
instrument men repair any make 
of surveying instrument. 





__— 


Technical Books 


Bruning makes available many 
excellent handbooks on civil, me- 
chanical, structural, and electrical 
engineering; highway and rail- 
way design; architecture, con- 
crete, drawing, lettering, and 
similar important subjects. 


It pays you 
to concentrate 
your buying 


Order all your engineering and 
drafting supplies thru Bruning. 
14 Bruning branches and many 
authorized Bruning Dealers are 
located conveniently thru the 
U.S. They give you prompt, 
efficient, and courteous service 
that makes: ordering easy. 











| WANT FURTHER INFORMATION ON... 


[_] Bruning Whiteprinters (_] Bruning Drawing Instruments 
[_] 8W Paper, Film, & Cloth [_] Bruning Drawing Materials 
[_] Bruning Drafters [_] Bruning Slide Rules ; 

[_] Tracing Papers & Cloths [_] Surveying Instruments 

[_] Bruning Erasing Machines [_] Technical Books 


Sead today per detacld. Ask us for full information 


on any or all of the above Bruning products. If what you want 
is not listed, ask us about it. Chances are, if it’s used by an 
engineer or a draftsman, we have it. Clip the coupon. 

















° Drafting Room Furniture 
Charles Bruning Company, Inc. © aan 
4726-38 Montrose Avenue, Chicago 41, Ill. F 
Company Positi 
New York * Newark * Boston + Pittsburgh * Chicago * Detroit * Cleveland + St. Louis 
Milwaukee * Kansas City, Mo. + Houston + Los Angeles * San Francisco + Seattle Address 
City Zone. State 
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N. matter what type of machines you design or 
build, the answer to your speed control problem can 
be found in one or more of the three basic REEVES 
units— Variable Speed Transmission, Motodrive or 
Vari-Speed Motor Pulley—shown at right. 

Providing instant, accurate, infinite speed adjust- 
ability, REEVEs Speed Control can be adapted to your 
new designs to perform any of these essential, —_ / 
money and time-saving functions: (1) handle 
more sizes, shapes and materials, (2) match 
variances in number and skill of operators, 


> © a 
(3) compensate for change in consistency, den- 
sity or viscosity of materials in process, (4) ac- 
curately control heating, baking, drying, cook- 
ing or chilling time, (5) maintain uniform pe- 
ripheral speed or tension on decreasing or in- 
i | | 


creasing diameters, (6) maintain uniform pres- 
MEET EVERY NEED FOR 


sure, weight, liquid level, temperature and other 
variable elements, (7) regulate conveyor speeds, even 
to fractions of an inch per minute, and (8) synchro- 
nize all working parts of one machine or machines 
operating in a series. 

Now standard equipment on more than 2,100 dif- 
ferent makes of machines, Reeves Variable Speed 
Control units are offered in a wide range of designs, 
sizes, Capacities, speed ratios and controls. In addi- 
tion, internal operating parts of REEVES units are 
available for easy incorporation within the frame- 
work of your machines. 

A widely experienced REEves Speed Control spe- 
cialist will be glad to discuss your particular prob- 
lems of application. Meanwhile, for complete infor- 
mation on the entire REEVEs line, write for the new 


114-page catalog, H15-450A. 


ACCURATE SPEED CONTROL 


REEVES offers the widest selection of speed-changing controls 


MANUAL (HANDWHEEL)—Convenient speed- MECHANICAL AUTOMATIC—Speed-changing levers 
changing handwheel is standard on all three REEVES basic are extended to a cross-head joining the toggle mechanism 
units. Extended shifting equipment is available whenever into frame of Transmission or Motodrive. From this cross-head 
required, such as on ceiling installations. a lever is extended and connected to any element from which 


indication of required speed can be taken. Thus, lateral move- 
HYDRAULIC AUTOMATIC— Applied to either 


Transmission or Motodrive, this completely automatic con- 
trol makes it possible to synchronize different machines ELECTRIC REMOTE—With electric remote control ap- 


ment of extended lever regulates speed of machine. 


and separate sections of a single machine. It is especially plied to any one of the three REEVES units, speeds may be 
suitable for operations requiring split-second speed changes; changed by one or more push-button stations located at any 
responsive to operating force of only one or two ounces. distance from the unit. 


REEVES yea te F COMPANY ° COLUMBUS, INDIANA 


Recognized Leader tn the Spectaliyed 
Field of Speed Control Engineering 
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TRANSMISSION The Reeves Variable Speed Transmission is the original compact 
and mechanically correct unit which provides adjustable speed con- 


trol for industrial machines. Design is based on the time-tested 
principle of a V-belt driving between two pairs of adjustable cone- 
faced discs mounted on parallel shafts. One. shaft receives power at 
constant speed from motor, line-shaft, etc. The other, connected to 
driven machine, transmits power at infinitely adjustable speeds above 
and below speed of constant speed shaft as V-belt assumes different 
diameters of contacts against each set of discs. Any speed setting is 
held without fluctuation because belt tension is positively maintained 
at all driving diameters. Sizes: fractional to 87 hp. Speed ratios: 2:1 
through 16:1. Both vertical and horizontal designs—open or en- 


closed types—are available. 





The Reeves Motodrive combines a constant speed driving motor, MOTODRIVE 


variable speed control mechanism and speed reducing gears (where 


required) in one self-contained unit. It is designed for use on pro- 
duction machines of all types and is particularly well adapted to 
installations where space is limited or where direct connection to 
the machine is desired. Any make of foot-type, ball-bearing constant 
speed motor in standard NEMA dimensions may be used. Built in 
both horizontal and vertical designs the Motodrive is simple, rugged 
and easily serviced. Transmission of power is accurate at all speeds. 
The Motodrive is available in six sizes, covering capacities from 
Y to 15 hp and in speed ratios from 2:1 through 6:1. Helical reduc- 
tion gears in ratios up to 189:1 may be incorporated in the Moto- 


drive to provide the desired output speeds. 





MOTOR PULLEY The Reeves Vari-Speed Motor Pulley is a simplified development of 
the REEvEs Transmission designed especially for requirements of 





light horsepower and limited speed range and for application di- 
rectly to the shaft extension of any standard constant speed motor. 
The unit forms the actual driving element between the motor and 
the driven shaft, eliminating all auxiliagy equipment such as chain 
drives, gears, belts, etc. It requires practically no more space for 
installation than any standard belt or chain drive, and its compactness 
appeals to machine designers who wish to incorporate speed control 
as standard equipment. The Vari-Speed Motor Pulley is built in 


eleven sizes, transmitting from '% to 15 hp and providing infinite 





speed adjustability over ratios of speed variation from 2'%:1 to 


4:1 inclusive. 


Ctce (LI GA 


REEVES Speed Control 
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Norgren Reli¢ 
Regulator 


holds pressure without “creep 


1. Performance exceeds that of many larger, 
more expensive relieving type regulators hav- 
ing larger diaphragms and valve ports. 


Positive protection against “creep.” 

Permits downward adjustment of pressure 
without “bleeding” the line. 

Eliminates damage to air equipment due to 
pressure surges. 

Improves air equipment performance. Reduces 
wear and repairs. 

Baffle plate and Syphon Tube permit greater 
air flow with less pressure drop. 

Responds faster to changes in secondary 
pressure. 

Prevents faulty performance due to out- 
of-line regulating springs. 
Simple maintenance.—-Can be easily and 
quickly disassembled without removing 


from the line—requiring only screw- 
driver and crescent wrench. 








” 


THE NEW BUILT-IN RELIEF VALVE 


The lower spring rest contains the valve opening 
lettered “A” and rests on a ball-end valve pin. When 
air pressure in the diaphragm area exceeds the regu- 
lated pressure, the lower spring rest containing the 
valve opening is raised from the valve pin permitting 
air to be released into the bonnet and out the breather 
holes. The lower spring rest automatically adjusts it- 
self to any eccentricity due to out of line regulating 
spring—an exclusive Norgren feature. 
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_ A nickel-in-the-slot... 


or 1000 p.s. I. 
on the line 


AMERICAN FLEXIBLE METAL CONNECTORS 
HANDLE BOTH PROBLEMS 














These two radically different precision instru- 
ments have one noteworthy feature in com- 
mon: both use American Flexible Metal Tub- 
ing, different types of course, but 
each “tailored” by us to do its job 





exactly right. 

In the Hagan Ring-Balance 
Flow Meter two lengths of stain- 
less steel seamless flexible metal 
tubing connect the meter with 
the gas lines. This rugged, precise 
connector is made from one-piece 
seamless tubing, corrugated for 





maximum flexibility. 

In the Rock-Ola Coin-operated 
phonograph flexible metal hose, 
oval in cross-section and made from spirally- 
wound aluminum strip, forms a reliable, eas- 
ily-installed return chute for rejected coins. 

Interesting as these applications may be, 
you will be mare satisfied with the sotutton Ring-Ralanes Pied: Mikes tank 
American Flexible Metal Hose can provide American 4%” SO Seamless Stain- 
for your own problem. Our Technical Depart- _1¢8s Steel Flexible Metal Tubing to 

: : ; convey gases, such as hydrogen, oxy- 
ment is available for consultation on any of gen, illuminating gas—at pressures 
our flexible metal hose types: Strip Wound in _— up to 250 p.s.i. Meter shown here is 
. ip : ‘ Model 2656-R 80, manufactured by 
I.D.’s through 12” and Seamless Tubing in the Hagen Corporation, Pittsburgh, 
1.D.’s through 4”—both types in brass, bronze, Pa. 


stainless steel, nickel, etc. 49290 












Arrow points to American Ova: 
UI Aluminum Flexible Hose as 
used for the coin rejector chute 
on coin-operated phonographs 
made by the Rock-Ola Manu- 
facturing Co., Chicago, Ill. Con- 
struction of this hose is shown 
at left. 


METAL HOSE 


THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
Distributed in Canada by: 

THE CANADIAN FAIRBANKS-MORSE COMPANY LIMITED 
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Pencil: ‘“‘With Bristol’s Socket 
Head Cap Screws, designs can 
be more compact—small pock- 
ets, narrower flanges, etc.— 
because of the internal wrench- 
ing.” 

Wrench: “It’s easier for the as- 
sembly man, too—particularly 
in hard-to-get-at places.” 


Pencil: “‘Bristol’s Socket Head 
Cap Screws mean flush surfaces 
for better appearance and 
safety.” 


Wrench: “They take the 
wrench without fumbling or 
slippage—no danger of skid 
marks on the work.” 


Pencil: “The Class 3 fit pro- 
duces a lock-tight engagement 
in the hole.” 


Wrench: “Bristol’s Socket 
Head Cap Screws are knurled 
for easier starting, and they spin 


y<) They both prefer 
Bristol’s Socket Head Cap Screws 


easily into place, fitting per- 
fectly.”’ 


Pencil: ““The great strength of 
Bristol’s special alloy steel, 
heat-treated, means they can 
be tightened beyond the point 
where screws normally loosen 
due to shock and vibration.” 


Wrench: “And Bristol’s 5-step 
inspection means that every 
one is a perfect fastener.” 


Bristol’s Socket Head Screws are 
made in cap and set styles ... 
regular Hex and Multiple-Spline 
socket . . . National Fine and 
National Coarse Threads . . . sizes 
from No. 4 wire to 1 in. diam. . . . 
various metals and finishes. Car- 
ried in stock by top distributors 
everywhere. Also, special shapes. 
Send for Socket Screw Catalog, 
addressing THE Bristot Com- 
PANY, Mill Supply Division, 122 
Bristol Road, Waterbury 91, Conn. 


See us at Booth 866 
TRIPLE MILL SUPPLY CONVENTION 


Multiple-Spline and Hex Socket Screws ... Cap and Set 











tj 


Wis 


Lad 
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Only BRISTOL gives you the right 
Socket Screw for every application 









BRISTOL'S 


SOCKET SCREWS 
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MICRO-LIMIT... 


PRECISION LIMIT SWITCH 


New heavy duty, general purpose precision 





limit switch for Severe Industrial Service! 


this new MICRO-LIMIT heavy duty switch, MICRO SWITCH 
offers design engineers a precise, ruggedly constructed limit 
switch of almost unbelievable versatility. 


The operating head can be mounted in any of four positions. The 
roller arm is adjustable through 360° to 870 positive-lock operating 
positions. The switch is field-adjustable to operate to either right 
or left, or in both directions, with ample overtravel. 


The switching element, with the MICRO SWITCH snap-action 
principle of operation, is securely sealed within a die cast housing. 
The actuating mechanism operates through a seal which gives the 
switch complete protection against dirt, dust or splash of oil og 
water. The switching element is easily replaceable. 


Circuit arrangement is single-pole, double-throw; heavy duty 
screw type terminals are easily accessible. Ample wiring space is 
provided. Standard )4” conduit outlet is provided in the base. . 


If your limit control requirements call for the utmost in long life | 
positive performance, rugged construction and versatility, be sure 

you have full information on the new MICRO-LIMIT precision 

limit switch. Experienced MICRO SWITCH sales engineers are 

located near you. For any problem that involves the use of pre- 

cision switches. ..where ordinary switches won’t do... call any of 
the offices listed. 


©1949 First Industrial Corp 


MICRC. 





SWITCH 
FREEPORT, ILLINOIS, U.§& 


BRANCH OFFICES: Chicago ¢ New York @ Boston ¢ Cleveland ¢ Los Angeles 
SALES REPRESENTATIVES: Portland @ St. lovis @ Dallas @ Toronto 





4 Yperating head mounts in any of Roller arm may be positively locked 
2* four positions shown. In additio yny of 870 different positions at 
6 er arm may be reversed $ ntervals of approximately 0.4 


sted 


Tiilelal-temmiels 


~ i _ ~ t _ 
5° "ws = pnt ‘j ’ 4 
= S| ~~ 
25 ‘ 
y - Ay 
, ” ‘ 
Four blind mounting holes for 4%" screws (shown by 
crrows) ore provided in cose—accessible with 


cover plate removed 


‘ 











ON’T think of Allegheny Ludlum as a steel 
producer in the ordinary sense. We don’t 
make “‘ordinary”’ steels. 

Our job is to create and develop materials in 
the special alloy field: stainless and heat-resistant 
steels, tool and die steels, carbide metals, special 
electrical and magnetic materials, and super- 
alloy steels for high temperature service. The 
function of these products is either to do existing 
jobs better than ordinary steels or other materials 
can do them; or to reach out into new fields and 
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Complete technical and fabricating data—engineering help, too—yours for the asking. 


Putsburgh, Pa. . . 


When your product 


needs a lift 


Hitch on to this star! 


do jobs that previously couldn’t be done at all. 
In practically every case, the use of these special 
alloy steels proves not only to be economically 
sound, but actually cheapest in the long run: 

Do you want to add something to present 
products: longer life, more wear, better looks, 
greater strength, less weight, finer performance? 
Let us help you do it. Do you have a new device, 
or re-design, still in the “‘good idea, but haven’t 
found the right material”? stage? Call us in— 
that’s our job! 


weo 2350 





. Offices in Principal Cities 
Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 
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A MOUNTAIN OF SIRVENE 


and its all earmarked 


Chances are the Sirvene part you order will be utterly dryness, moisture, temperature extremes and other de- 
unlike any other. For, while Chicago Rawhide pro- teriorating elements. As a result of laboratory-controlled 
duces literally tons of Sirvene in a year’s time, every production methods, Sirvene parts function under un- 
batch is earmarked for a different pliable part. Each usually severe conditions. That’s why engineers across 
of these parts is designed and developed to do just the country depend on Sirvene for their critical pliable 
one special job in a particular mechanism. For every parts. Sirvene engineers offer you their unlimited back- 
application, Sirvene engineers compound a special log of experience and research. Use it in solving your 
formula from pure, oil-resistant elastomers. From it, mechanical elastomer problems. 

they mold a custom-engineered part which will fulfill 

specific requirements in tensile strength, elongation, CHICAGO RAWHIDE MANUFACTURING CO. 
elasticity or hardness, resilience, and resistance to 1304 Elston Avenue SIRVENE DIVISION Chicago 22, lilinois 


Sirvene products include diaphragms, boots, gaskets, oil seals, 
washers, packings, and other special molded mechanical pliables 





OTHER ENGINEERS: For basic informa- 
C/R PRODUCTS tion, write for your copy of “Engineer- 


met ing with Sirvene.” There is no charge. — J 2 ) pi ga } 
pe OLAV ENE 










THE ENTIF COMP INDED ELAST MER 








NOW THEY DON’T LOSE THEIR “PEACHES-and-CREAM” COMPLEXION 


An example for you 
of the cushioning power 
of SPONGEX Sponge Rubber 





Only the best peaches get to market today. On this 
moving belt those not up to grade are picked out by 
experienced workers. But—peaches bruise easily. One 
processor found he was losing money because fruit 
rolling from hoppers onto ordinary belts was frequently 
damaged by the impact. 


When called in on the problem, our engineers recom- 
mended surfacing the conveyor belt with soft, resilient 
Spongex sheet sponge rubber. This Spongex not only 
cushions the fruit as it falls from hoppers, eliminatin 
bruising, it outlasts the canvas belt to which it is bended. 


ay 


Solving special problems of cushioning, sealing, in- 
sulating, sound-deadening and vibration reduction is 
an everyday job for Spongex. And Spongex does a 
better job because it’s made by a company that has 
specialized in cellular rubber products for over 25 years. 


Spongex today is used in an almost infinite number of 
products . . . from all kinds of molded seals and gaskets, 
motor suspension pads, seat cushions and backs, to 
weatherstripping, and rubber parts in a thousand 
different shapes and forms. Its resiliency, uniform cell 
structure, tensile strength and resistance to tempera- 
ture extremes, moisture, acids, abrasion and aging make 
it a material worth your serious consideration. Write 
today, naming your product and problem. 
Sponge Rubber Products Co., 122 Derby 
Place, Shelton, Conn. Sales offices in princi- 
pal industrial centers. 





Trade Marks Reg. U. S. Pat. Off. 








SPONGE RUBBER PRODUCTS CO. 


SPONGEX e« CELL-TITE e 


TEXFOAM e¢ 


TEXLITE e TEXLOCK 
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Wichita City Librart 








Bulletin 646 








Manual Transformer-Type Reduced-Voltage Starter 


Here is the first outstanding im- 
provement in manual transformer- 
type starters in twenty-five years. 
It is a worthy addition to the Allen- 
Bradley line of motor controls. 

An unusual feature is its adjust- 
able time delay, which prevents 
careless operators from switching 
the motor too quickly to full run- 
ning voltage. Many other features 
are described on the next page. 





SIZE B—S5Ohp, 220v; 100hp, 440-600v 


The NEW Bulletin 646 Manual Trans- 
former-Type Starter differs in many details 
from older types of reduced-voltage starters. 

Time-tested developments . . . like Allen- 
Bradley double break, silver alloy contacts 

. assure long, trouble-free service. See 
next page for further details. 


Allen-Bradley Co., 1316 S. Second Street, Milwaukee 4, Wis. 


ALLEN-BRADLEY 


BULLETIN 646\TRANSFORMER\-TYPE STARTER 



















see 
next 


page 














ALLEN-BRADLEY 
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. Diesel injection pumps 
. slitting rolls and knives 
machine tool parts 

. mill rolls 

. mechanical seals 
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cam rollers for automotive steering gears 
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8. pump parts 

9. saw mill rollers 
10. asbestos disintegrators 
11. anti-friction bearings 
12. aircraft engine parts 
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-that’s TIMKEN’ 52100 steel! 


EVELOPED originally for the anti-friction bear- 

ing industry, Timken® 52100 steel offers impor- 
tant advantages for any machined part requiring 
great strength and high resistance to wear. 

The properties listed above are uniform in every lot 
of this high carbon chromium steel. This uniformity is 
insured by The Timken Roller Bearing Company’s close 
quality control from melting through final inspection. 

The Timken Company is one of the world’s largest 
producers and the on/y source of 52100 steel in three 


_————s 


( TIM KEy . 
\. 050 -{l 50th birthday of the company whose products 
¥ ‘ you know by the trade-mark: TIMKEN 
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finished forms—bars, tubes,and wire. There’s a wide 
range of sizes in each form to meet your needs. And for 
small run or emergency orders, 101 sizes of Timken 
52100 tubing—from 1” to 10%” O.D.—are available 
for immediate shipment from our mill stock. 


Our Technical Staff can give you full information on 
Timken 52100, and will be glad to help you with your 
application. Write for 52100 Tubing Stock List. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: “TIMROSCO”. 


% 
Ah 


Specialists in alloy steel—ineluding hot rolled and cold finished alloy 
steel bars—a complete range of stainless, graphitic and standard tool 
analyses—and alloy and stainless seamless steel tubing. 
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springs 


...then this 1s for you! 


@ There is only one place where spring performance can be judged ac- 
curately. In service! That’s where your choice of spring material spells 
the difference between bristly tempers and customer satisfaction. 

While we can’t advise you on the way to handle the coniplaints about 
spring failures, we believe we can give you some sound advice on how to 
mimmize failures. And that is—install American Quality Springs. 

In automobiles . . . farm equipment ... alarm clocks ... phonographs... 
typewriters .. . window shades and hundreds of other products, American 
Quality Springs have done an outstanding job. They have withstood ex- 
treme temperature changes. They’ve given years of faithful service under 
high stresses. They’ve been subjected to severe corrosive conditions and 
have come through with flying colors. And they’ve given admirable per- 
formance in applications where exceptionally close tolerance precision 
and unfailing uniformity were imperative. 

In helping you work out your spring problem we offer the services of 
highly-trained spring engineers who keep in touch intimately with the 
latest metallurgical developments. And we place at. your disposal pro- 
duction and testing facilities that are generally regarded as the finest in 
the country. Contact our nearest office or 408 Rockefeller Building, Cleve- 
land 13, Ohio. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 





In these Steel-Weld Fabricated 
combined engine beds and crank- 
cases, and cylinder blocks for marine 
diesels, is further evidence of the type of 
workmanship you can expect from Mahon 
craftsmen. No matter what your requirements may 
be, regardless of size or weight, the Mahon Company is 
prepared to turn out smoother, finer appearing Steel- 
Weld Fabricated parts and assemblies to your specifica- 
tions. Complete machining facilities, capable of handling 
heavy, cumbersome pieces of unusual dimensions, are 
available for either rough or finished machine work. 
. These facilities, plus the long experience of Mahon 
Steel-Weld design engineering experts, assure you 
every advantage of Steel-Weld Fabrication. 


THE R®. €C. MAHON COMPANY 
Detroit 11, Michigan 


Enagineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Stee! Products J 


a'Al smOR 
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MACHINE BALANCES 
CLUTCH ASSEMBLIES! 


Phenomenal speed and accuracy are achieved with the Gisholt 
machine which performs all four steps in the complete 
balancing operation as follows: (1) locates unbalance, 

(2) measures unbalance, (3) corrects unbalance, (4) checks 
balance. Designed especially for this work, the machine 


handles operations at the rate of 80 pieces per hour. 





Gisholt ISV Dynetric Balancer 
> 






























Saves handling time 

With correction drill incorpo- 
rated as a part of the machine, it 
is unnecessary to remove work 
piece from mounting for drill- 
ing. Handling time is cut to a 
minimum. 


Corrections clearly indicated 
Readings clearly show where 
and how much metal is to be re- 
moved in units of drill depth. 
All chips are automatically eject- 
ed so they cannot get caught in 
the clutch pressure springs. 














insures better service Whether it’s in production or repair 
work, the balancing of clutch plate assemblies is of little avail unless 
it is done accurately. And here, again, the DYNETRIC principle pro- 
vides the accuracy which makes Gisholt the unquestioned leader in 
the field of balancing. Full information on request. 


GISHOLT MACHINE COMPANY 


Eeautiful Madison, Wisconsin 


DYNETRIC 
BALANCERS / 
















REG. U. S. PAT. OFFICE BY 


J DEVELOPED JOINTLY WiTH 

WESTINGHOUSE ELECTRIC CORPORATION 

“DYNETRIC’ IS A TRADE MARK 
WESTINGHOUSE ELECTRIC CORPORATION 





TURRET LATHES e AUTOMATIC LATHES 
BALANCERS + SUPERFINISHERS » SPECIAL MACHINES 
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THINK OF IT...22.4% SAVING 


5 Parts Eliminated 
with 
Linear “O” Rings 























$674 
$473 
$-675 
$-679 “— ‘ 
$-678X 
$679 
$703 
S-678X 


FORMER DESIGN 





FORMER COSTS—————- _ ———_—PRESENT COSTS 


$-671 $3.92 Piston Head Cover $-671-D $3.92 Piston Head Cover 
$-673 1.05 Piston S-673-D 2.00 Piston 

S-674 22 Piston Cup GS-674 16 “0” Ring 

$-675 1.29 Cup Retainer S-677-D 2.29 Bonnet 

S-677 2.29 Bonnet S-699 (2) 18 “0” Rings 

$-678 1.77 Bonnet Nut Assembly 7.30 


$-678X (2) .15 ‘Stem Packings 
$-679(2) 1.92 Stem Packing Nuts 
Assembly _7.80 








$20.42 Total Former Costs $15.85 Total— Present Costs 


(The above figures include estimated costs of al! overhead.) 


SAVING PER VALVE—*4.57 
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, DESIGNS reduce assembly time— 
cut production costs—are more efficient in 
operation. LINEAR is proud of this application 
by the Hale Fire Pump Company, where the 
use of LINEAR “O” rings* cut production 
costs as much as 22.4% 

A study of the two schematics will show 
how the use of Linear “O” rings replaced 
eleven parts in the former design with six 
parts in the new design. 

Itemized at left are the packing costs— 
note the great savings effected by using 
LINEAR “‘O”’ rings. 

Precision moulded to extremely close tol- 
erances from natural or synthetic rubber, 
LINEAR “OQ” rings are fluid and gas -tight 
against a wide range of temperatures and 
pressures. 

LINEAR “OQ” rings are available in standard 
sizes from 4%” to 1514” ID and in special 
sizes as required. And LINEAR engineering 
experience is at your disposal on tough prob- 
lems. Send full details and copies of your 
blue prints. 


“PERFECTLY ENGINEERED PACKINGS’’ 


*The use of “O” rings in certain packing structures is covered by 
Christensen Pat. No. 2,180,795 under which we have paid the royalty 


Linear 


pelea, a eum - pn Pmacleadaeso: LINEAR, , STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA. 


bs included in the purchase price of the “O” ring. 
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They offer an accurate and dependable 
means of solving problems involving the 
trigonometric functions . . . for applica- 
tions in electromechanical computing 
and control equipment . . . until recently 
highly restricted. 


Arma Resolvers Are 
Computing Components 

The Arma Electrical Resolver is an elec- 
tromagnetic unit designed to deliver two 
alternating voltages proportional respec- 
tively to e: sin A plus e2 cos A and e: 
cos A minus e, sin A, where e; and ez are 
the voltages applied to the two primaries 
and A is the angle through which the 
rotor has been turned from the position 
defined as electrical zero. 


They Solve Problems Involving 
Triangles, Coordinates, Vectors 
Problems such as the rotation of coordi- 
nates, solution of triangles for angles or 
sides, addition of angles, transfer be- 
tween rectangular and polar coordinates, 
and the resolution, composition or addi- 
tion of vectors are peony om solved using 
Arma Electrical Resolvers. Angular in- 
accuracy defined in terms of difference 





The accompanying table gives the characteristics of Arma Electrical Resolvers. 
The accuracy of these components is indicated by the tolerances in 
transformation ratio (S/P), phase shift, and angular accuracy. 
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PHASE 
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1 2 

















0.5-16 


ass 1.0000 
05-16 


0.5-16 







+0006 0°o’+3’ Booster Amplifier 























0.5-16 








0.98+.02 75°20’ None 























Maximum Angular Inaccuracy Is 0.1% x (S/P) x Input Voltage 
Operating Temperature Range for All Resolvers = 0° to 55° C 
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New Approaches to New Horizons 


*One Booster Amplifier may be used for two (2) Resolvers of this type. 
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Are Opened by These Resolvers-.. 


between actual and theoretical output 
voltages for any rotor position is always 
less than 0.1% of (S/P) x input voltage. 


The Results are Fast and Accurate 


Arma Electrical Resolvers may be re- 
garded as high-precision signal trans- 
formers with continuously variable ratio. 
In common with other electromagnetic 
devices there are changes in the inherent 
transformation ratio and phase shift 
caused by changes in frequency, tem- 
perature or primary voltage. Arma re- 
solver design recognizes these factors 
and gives results of extreme accuracy. 


Advantages of Arma Resolvers Over Wire- 
Wound (Potentiometer Type) Units 
1. Stepless operation — outputs are 
smooth accurate sine or cosine 
functions uninterrupted by “wire 
stepping.” 

. Unlimited rotation with no cir- 
cuit interruptions. 

3. No wear; indefinite life with no 
change in accuracy. 


to 


Use These Other Arma Components, Too 
Here are possible applications of other 


Arma components released for private 
industry which invite interest: 
Tachometer-ty Induction Generators 
for high performance servo systems; 
two-phase Induction Motors for servo 
mechanisms and control devices; Syn- 
chro Units (better than Navy “Specs” ) 
for remote control and indicating pur- 
poses; high-precision Mechanical Differ- 
entials for computer applications. 


How Ideas Become Realities 


For over 80 years Arma Corporation has 
been quietly taking on (under wraps) 
one complex development and desi 

problem after another for the U. S. mili- 
tary establishments—problems concerned 
with instrumentation. In the initial stage 
these problems may be little more than 
a gleam in someone’s eye, a vague hope, 
a “dream”! That’s where Arma starts. 


When Arma finishes, the problem is not 
only solved but the actual equipment to 
do the F ye built—whether it be a com- 
plicated gun director, a gyro compass or 
a complex remote control system. Arma 
follows through to practical realities. 


You are invited to request whatever information you may need to explore the possibilities 
of making use of any Arma product which has been released from security restrictions. 


254 36th STREET, 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 





CORPORATION 


BROOKLYN 32, 


N.Y. 





GILMER has the PULL 


and the New Flat Belt Catalog 
you need! 


You find new Belts—new data—new convenience 
in this latest complete catalog of Gilmer Flat 
Belts and Belting. It’s easily readable and handy 
to use and tells why you get more out of any 


recommended application. 


Besides a selection of special Belts to solve various 
power transmission problems, you find belts rang- 
ing from high torque, heavy duty service to light 
duty belts for minimum pulleys and maximum 


L. H. 
Tacony, Philadelphia 35, Pa. 





speeds. The well known Gilmer Kable Kord Belt 
in the unique two-belts-in-one design is featured. 


Gilmer specializes in belts, including V-Belts and 


_ the amazing Gilmer “Timing” Belt that operates 


at zere,slippage, opening up new possibilities in 
machine design. 

Send for the new Gilmer Flat Belt Catalog . . 
the ‘Timing’ Belt Data Form... or the Gilacer 
V-Belt Guide. Free. 


GILMER COMPANY 


DIVISION OF UNITED STATES RUBBER COMPANY 


GILMER SPECIALIZES 


IN BELTS 
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No one type is “best.’’ Each type of rectifier 
has characteristics which made it a “natural” 
for a particular application. For every appli- 
cation there is usually one best type. The cor- 
rect choice depends upon the application. Here 
are general recommendations! 









copper-oxide 


low-voltage selenium 









high-voltage selenium 








—— GENERAL RECOMMENDATIONS 











Where you 

want Use Because 
Small size High-Voltage Selenium Except for 12 volts and below, fewer high-voltage selenium cells are needed. 
Light W eight High-Voltage Selenium Selenium-on-aluminum cells are much lighter than copper-oxide. 





High Power for a 
few seconds 


Copper-Oxide 


Both types will withstand high short-time current overloads but only copper-oxide will withstand 
the higher a-c voltage necessary to deliver short-time high power output. 





High current with Low 
Voltage 


Fan Cooled Copper- 


Oxide 


While with fan cooling, selenium can operate at higher current densities than copper-oxide, 
efficiency will be lower. Copper-oxide aging remains stable. 





High Voltage 


High-Voltage Selenium 


Fewer selenium cells are required. 





Low Current at 6 volts 
or less 


Copper-Oxide 


Cell for cell, copper-oxide costs less than selenium. Where the minimum number of cells of eithe- 
type is required, copper-oxide will be cheaper. 





Long life with un- 
changed output 


Copper-Oxide 


While both types appear to have unlinited life. Characteristics of copper-oxide do not change 
after the first 6 to 12 months of continuous operation. Selenium continues to age—to build up 
internal resistance with time and particularly with high current densities. 





Blocking in D-C Cir- 
cuits 


Copper-Oxide 


Selenium tends to “unform" when used as a check valve in d-c circuits or when idle for a period 
of time (though it reforms quickly when reverse voltage is impressed). 





Resistance to Corro- 
sive Atmosphere 





Oil-Filled Selenium 





Stacks are hermetically sealed in oil, protected against fumes, dirt and dust. 


Low-voltage selenium is generally recommended as a compromise between copve:- 


oxide and high-voltage selenium. Where some of the features of both high-voltage 
selenium and long life copper-oxide are desired, low-voltage selenium would be a 


logical choice. 


To fully meet your needs General Electric 
makes all three types. If you have a rectifier 
problem, bring it to us. As we make all three 
types, we play no “‘favorites.’’ You can expect 


GENERAL @@ ELECTRIC 
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an impartial recommendation. Contact your 
G-E Apparatus Agent or write Apparatus 
Dept., General Electric Company, Schenectady 
5, New York. 





YOU LETTER FASTER, BETTER WITH LEROY* EQUIPMENT 


Lettering and symbol drawing is uniform and quick 
when you use LEROY “controlled lettering’”’ equip- 
ment. It requires no special skill or training. You 
can form perfect letters on the very first trial . . . de- 
velop speed with a few minutes of practice. LEROY 
uniformity guarantees the same crisp, precise letter- 
ing on all your drawings. Moreover, LEROY letter- 
ing is free from the risk of smearing because the 
template is always well below the working line. 


LEROY equipment offers a wide variety of alphabets 
and sizes, including Regular Gothic; Reversed, Con- 
densed, Extended and Outline Gothic; Cheltenham; 
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~ Greek; Isometric alphabets and ellipses; Electrical, 


Map and Welding symbols. In addition, K&E can 
make special LEROY templates with your own 
words, phrases, designs, symbols or trade marks. 


You may start your LEROY equipment with a single 
template, scriber and pen; or you may choose one 
of the complete LEROY sets that will give you a full 
lettering range. 


Ask your nearest K&E Dealer or Branch for a demon- 
stration of LEROY equipment or write to Keuffel & 
Esser Co., Hoboken, N. J. for the LEROY Booklet. 
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NEW K&E WIDE FRAMED TRIPODS 
GIVE MAXIMUM STABILITY 


The wide framed leg construction of these new K&E 
tripods and the wide, all-metal hinges joining the 
legs and head result in great torsional stability. This 
makes the instrument much steadier—less vibration 
—in windy weather. Legs are straight grained maple. 
They are easy to plant firmly, because of their long 
steel “Stoodite” tipped shoes and large spurs—the 
kind a man can get his foot on, even with boots or 
galoshes. The head fits all instruments with the 
standard 314 inch by 8 threads. K&E Wide Framed 
Tripods are made in stiff leg and extension styles. 


Ask your K&E Dealer or Branch to show you these 
tripods, or write to Keuffel & Esser Co., Hoboken, N. J. 
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ALBANENE* TRACING PAPER 
WILL NOT DETERIORATE WITH TIME 


ALBANENE Tracing Paper is made from a 100% 
pure rag base. Its fine printing transparency is due, 
not to oils that leak and “bleed,” but to a synthetic 
transparentizer that K&E developed specially for 
this purpose. Prints made today from drawings made 
on ALBANENE years ago, prove conclusively that 
ALBANENE does not turn 

brittle nor lose its trans- 

parency with time. 


Ask your K&E Distrib- 
utor or any K&E 
Branch for a sample 
or write to Keuffel 

& Esser Co., 

Hoboken, N. J. 


*Trade Mark ® 












YOURS Yor the asking‘ 


EMERSON-ELECTRIC 


MOTOR FACT 


If You Have Applications for Motors, 
1/20 to 5 H. P., You Can Use One or More 





of These Practical Data Bulletins 


Here’s motor information that Electrical Engineers and Appli- 
ance Manufacturers can use! Packed with pertinent speci- 
fications, construction details, and 
Emerson-Electric Motor Bulletins 
reference guide in the selection of motors best suited to your 
applications. Emerson-Electric Motors are built to NEMA 
dimensional and operating standards. A request on your 
letterhead will bring you the Bulletins desired. 


Write: The Emerson Electric Mfg. Co., St. Louis 21, Mo. 


rformance data, these 
nish an authoritative 


CAPACITOR-START MOTORS 
Complete information on a full line of 
general-purpose motors from 1/6 to 3/4 
H.P. Suitable for many types of pumps, 
compressors, machine tools, blowers, and 
other applications requiring a single- 
phase fractional H.P. motor. 


FAN-DUTY MOTORS 
America’s leading fan manufacturer fur- 
nishes reliable finger-tip information on 
a complete fractional H.P. motor line, 
specially designed for applications with 
a fan blade mounted directly on the mo- 
tor shaft. Single- and two-speed split- 
phase, split-capacitor, polyphase, and 
D.C. types, with specifications. 








“No. I 1-d. 


SPLIT-PHASE MOTORS 
Specifications and construction features 
of both general- and special-purpose mo- 
tors for a host of applications. Sleeve- or 
ball-bearing types; totally enclosed or 
open-protected; rigid or resilient mount- 
ings; thermal protectors. Ratings from 
1/20 to 1/3 H.P. 


OIL-BURNER MOTORS 
Performance curves, dimensional data 
and construction features on specially 
designed oil-burner motors, based on 
58 years of research, design and preci- 
sion manufacturing to meet the problems 
of oil burner applications. Totally en- 
closed, streamlined, quiet-running . . 
built for continuous trouble-free service. 
1/6 H.P. 











No. 112-J. 


INTEGRAL MOTORS 


Emerson-Electric Integral Motors up to 


JET PUMP MOTORS 
This bulletin gives construction features, 
performance curves and dimensional data 


5 H.P. are fully descri bed, with construc- on motors developed especiall for direct- 
tion details, performance curves, and di- | drive jet pum e heart of a jet pump 
mensional data. Included are repulsion- is the motor thet powers it ... an impor- 


induction, repulsion-start induction run, 
polyphase, and D.C. motors for a wide 
variety of applications. 





tant reason for specifying motors that 
embody every dependable feature and de- 
sign improvement achieved by a pioneer 
manufacturer of pump motors. 








No. 115-J. 


EMERSON 7 ELECTRIC 


MOTORS « FANS pe ol —x=—— ‘APPLIANCES 
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Wichita City Library 


On Modern High Output 
Automatic Machinery 


DIAMOND ROLLER CHAIN 
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e High speed automatic packaging and convey- 
ing machinery today pays its way through 
steady high output dependability. Here accuracy 
of timing and coordination of the various mo- 
tions are all important. 

Precision-made Diamond Roller Chains have 
established long time performance records on 
the finest machinery — for transfer of power 
from motor to main shaft, from shaft to shaft, 
and with various types of attachment links for 
packaging and conveying operations. 

If you use or build automatic machinery, you 
find it pays to insist on DIAMOND Roller 
Chains. Practical suggestions from our special- 
ized engineering staff are yours for the asking. 
Catalog 649 mailed on request. 

DIAMOND CHAIN COMPANY, Inc., Dept. 
435, 402 Kentucky Ave., Indianapolis 7, Indiana. 
Offices and Distributors in All Principal Cities. 


Both illustrations show use of Diamond Roller Chains on 
packaging machinery made by the well-known firm R. A. 
Jones & Co., Covington, Ky. 











Sabine woe 


POWER DRIVEN 







on the job for 


NATIONAL 
ELECTRIC | 





A Pittsburgh “power-driven” brush in operation at the Ambridge plant of the National 
Electric Products Corporation. Removing burrs, this special brush is on the job every day. 


@ Like many other leading industries, thoroughly clean the metal. And it had to ‘ 

National Electric put their brushing prob- —_ be rugged enough to withstand heavy op- 
lems before Pittsburgh’s skilled brush __ eration at high speed. 
engineers. Then Pittsburgh went to work @ You, too, can always depend on Pitts- 
to design and build a special brushfor this burgh to solve your brush problems. Its 
rough assignment. The brush had to be __ well-staffed crew of skilled engineers can 
stiff enough to remove burrs and scales. It solve your brush troubles quickly and 
had to be tough enough to penetrate and __ effectively. 





There’s a Pittsburgh Brush for Every Industrial Use! 


@ GLASS @ RUBBER 
@ STEEL @ PAPER 
@ PLASTICS @ TIRE and RETREADING 
@ AUTOMOBILE @ SHOE MANUFACTURING 


and REPAIRING 


In the complete Pittsburgh line are brushes of all types, including “Perfect Balance” sections, wheels 
and assemblies. Consult the Pittsburgh engineering representative. He will gladly work with you in 
developing any type of power-driven brushes to meet your particular finishing specifications. Write or 
phone Pittsburgh Plate Glass Company, 3221 Frederick Avenue, Baltimore—29, Md. 
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You Will Cut Costs !.. Specity 


FLASH BUTT WELDED RINGS & BANDS 


AMERICAN WELDING 
AND MANUFACTURING COMPANY 
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Saves La Cuts Costs! — 
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T-) Built to “TAKE IT” 
on Tough Jobs! 










Accurately Ma- 
chined for 
Mounting as well 
as for Perform- 









Here’s another example of T-J Cylinders do- 
ing a job of power movement for industry ... 
efficiently .. . accurately .. . automatically. 
This machine is an Aetna Standard Roll Type 
Coiler, which employs a T-] Air Cylinder to 
eject steel coils weighing up to 12,000 Ibs.! 
As the strip of steel is completely coiled, 
kick-out fingers operated by the cylinder 
raise the coil and push it forward where it ‘ 
rolls on to conveyor. : + ety pe 
T-J Air and Hydraulic Cylinders are built Hy if yy ling tard Chromium 
for 1001 tough jobs like this, where pushing, dovediiies. &* Plating. 
pulling or lifting is needed... 100 Ib. or 
50,000 lb. Available in many standard sizes 
and styles .. . both cushioned and 


son-cushioned types. Backed by [FOR BOWER MOVEMENT IN ANY DIRECTION 


32 years’ experience... built for 


long-life dependability. Write for 
100 LB. or 50,000 LB. 


Shouldered Pis- 
ton Rods. 










Hard Chromium 
Plated Cylinder 
Bores and Piston 
Rods. 7 













latest catalogs. The Tomkins- 
Johnson Co., Jackson, Michigan. 









(F-J 32 YEARS EXPERIENCE 
TOMKINS-JOHNSON 
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—and so are thousands of other designers! 


You're seeing the double-duty, doubly useful, doubly 
strong, double-walled Bundyweld* nickel and Monel tubing, 


It’s worth looking at twice! It’s double-walled from a 
single strip of nickel or Monell! 


Where can you use a tubing of amazing rust resistance 
and unbelievable strength? Bundyweld nickel and Monel 
are being specified for a wider and wider range of uses 
—by more and more designers all the time! 


Did you say, “Such as?” 


Such as fishing-rod tips of Monel: strong and rustproof. 
And nickel and Monel tubing parts in steam irons—to 
carry steam without sediment or stain. And nickel beer 
coils of continuous lengths up to one hundred feet— 
sanitary, thin-walled and. fast-cooling, rigid. 


What else can it do? You designers are telling us of uses 
we never thought of! Where can Bundyweld nickel or 
Monel tubing go to work for you? 


The patented Bundyweld construction makes it stronger, 
pressure-proof and easy to fabricate. These advantages 
and the features of Monel and nickel are combined for 
you in Bundyweld nickel and Monel tubing. 

Want some help in working out an idea? Or more infor- 
mation about Bundyweld nickel and Monel? Send for 
booklet or contact one of the distributors below. Bundy 
Tubing Co., Detroit 14, Michigan. 


1 Bundyweld Tubing, made 

by a patented process, is 
entirely different from any 
other tubing. It starts as a 
single strip of basic metal, 
coated with a bonding metal. 


3 Next, a heating process 
fuses bonding metal to 
basic metal. Cooled, the dou- 
ble walls have become a strong 
ductile tube, free from scale, 
held to close dimensions. 





2. This strip is continuously 
rolled twice laterally into 
tubular form. Walls of uni- 
form thickness and concen- 
tricity are assured by close- 
tolerance, cold-rolled strip. 





4 Bundyweld comes in 

standard sizes, up to 54” 
O.D., in steel (copper or tin 
coated), Monel or nickel. For 
tubing of other sizes or metals, 
call or write Bundy. 


BUNDY, TUBING 


ENGINEERED TO 
ree. v. 5s. PAT. OFF. ® 


YOUR. FXPECTATIONS 











BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES—BUNDYWELD NICKEL AND MONEL TUBING: 


ALLOY METAL SALES, LTD. 

TORONTO 5, CANADA, 881 BAY ST. 

EAGLE METALS CO. 

SEATTLE 4, 3628 E. MARGINAL WAY 

PORTLAND 5, ORE., 307 NEW 
FLIEDNES 3.06. 

METAL GOODS CORP. 

DALLAS 8, 6211 CEDAR SPRINGS ROAD 


HOUSTON 1, 16 DRENNAN 
MEW ORLEANS 13, 432-436 JULIA STs 
TULSA 3, 302 N. BOSTON ST. 

PACIFIC METALS CO. LTD. 

LOS ANGELES 21, 1400 S. ALAMEDA STs 
SAN FRANCISCO 10, 3100 19TH ST. 
STEEL SALES CORP. 

CHICAGO 23, 3348 S. PULASKI ROAD 


STREET 
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DETROIT 10, 5151 WESSON AVE. 
INDIANAPOLIS 2, 1916 M, MERIDIAN 


MILWAUKEE 4, 647 W. VIRGINIA ST. 
MINNEAPOLIS 15, 529 S. SEVENTH ST. 
ST. LOUIS 10, 4565 MCREE AVE. 

J, M. TULL METAL & SUPPLY CO. 
ATLANTA 3, 285 MARIETTA ST. 


WILLIAMS & CO. INC, 


CINCINNATI 14, 1921-1927 DUNLAP ST; 

CLEVELAND 14, 3700-3716 PERKINS AVE. 

COLUMBUS 15, 31 N. GRANT AVE. 

PITTSBURGH 12, 901-937 PENNSYLVANIA 
AVE., M.S. 

TOLEDO 2, 650 E. WOODRUFF AVE: 


WHITEHEAD METAL PROD. CO. INC, 
BALTIMORE 17, 413 W. NORTH AVE. 

BOSTON 39, 281 ALBANY ST., CAMBRIDGE, MASS. 
BUFFALO 2, 254 COURT ST. 

NEWARK 5, 205 FRELINGHUYSEN AVE. 

NEW YORK 14, 303 W. TENTH ST. 

PHILADELPHIA 40, 1955-75 HUNTING PARK AVE, 
SYRACUSE 3, 205 BURT STREET 
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THESE 


SHADED-POLE 
MOTORS ADD 


Sates 
pepepeal 


TO YOUR 
PRODUCT 







for this simplified specification sheet. In just 
a few minutes you can list all important 
product facts EMC engineers need to design 
@ superior motor or gearmotor for your 
ose. No obligation. 
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Do you make one of the 65 major products requiring 
4-pole shaded pole motors up to 1/70 h. p.? If so, one 
of these EMC Motors . . . custom-engineered for your 
application and mass-produced for economy .. . will 
improve its “power-zone” performance. 


Reliable, unvarying “power-zone” performance keeps 
your customers from consciously thinking about the 
motor that makes it possible. When they are unaware 
of the power source, they think well of your product. 
And as the years pass, your product gains a reputa- 
tion for smooth operation and a long service life. This 
is the kind of sales appeal EMC Motors add. 


ELECTRIC MOTOR 
CORPORATION 


DIVISION HOWARD INDUSTRIES, INC. 
RACINE ° WISCONSIN 


P MOTORS FOR ALL INoustpr 









> 


CUSTg 
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A HEAVY point Hom 
4 LIGHT Soit of Way 









bw a Well-Cast magne- 

c tools handle easily 
“€quipment can be given 
m castings. 


They used to do it with a 


sium or aluminum castify : 
because of lightweight castings: 4m 


Fa 


4 ‘. Soha? 
the light touch with magnegitumt 
















These and similar products: hay Pp yngth, fast machineability 


and sales appeal. q 


37 years of Well-Cast experience can’t e 
és for Catalog No. 47. “Se 












+ 


— Well Made Patterns, Permanent Mold and Sand Castings 


Magnesium Portable Tool Part 








MA BRONZE & ALUMINUM COMPANY 


GENERAL OFFICES: 2547 EAST 93rd: STREET 
CLEVELAND 3, OHIO 
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FAWICK-EQUIPPED MACHINES 





Fawick Air-Ring 
Clutch or Brake 
Type E 






30 Fawick Airflex Elements used on Block 
Oscillating Strip Steel Winder by C. L. Gougler 
Machine Co., Kent, Ohio. 


Time-wasting clutch adjustment down time is practically 





eliminated on Fawick-equipped machines. The moving 
parts of this Fawick Clutch—the rubber-and-fabric pneu- a — i. te We eee 
matic tube and the friction shoe assemblies—adjust auto- Co., Cleveland, Ohio. 

matically and compensate for wear. 

The smooth engagement action of this Fawick Clutch 
eliminates sudden shock loads which damage machinery. 
Controlled torque starting can be obtained with a simple 
modulating air valve. This type Fawick Clutch is ideally 


suited to continuous slip applications. 


For specific recommendations for your 





machines, write to our Engineering De- 

3 Fawick Airflex Elements on Rowe Beam 
PR Ss HES OE: EEA Travel Winch with Halibut Surdie and Brailing 
Attachment by Rowe Machine Works, Seattle, 


Washington. 





Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 
without drag, or mechanical contact. 



















Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 
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How to deal effectively with VIBRATION: 


Locate -with an MB PICKUP 


Any trace of vibration comes to light when you attach this 
sensitive electrical pickup to your product. A rugged, preci- 
sion-built product, it will withstand rough treatment. 


When bolted to equipment under test, this velocity-type pickup 
faithfully converts vibratory motion to an electrical output. 
Signal can be visualized with an oscilloscope. Major industries 
today find it indispensable for accurate analyses. Write for 
bulletin 124. 





SCSSCSSCSCSSSSCSSeSSCCeseesePeseesSseee SCSCSSSCSSSSeeeeseeseeeeeeeeesreseeee ew eevee eweeeereeeeeeeeeeeeeeeeeeaeeeewnwweeeeeeeee 





--- with an MB EXCITER 


You can’t beat this electro-dynamic exciter for shaking “bugs 
out of products. With its frequency and force adjustments, you 
can “scan” a product for vibratory response—or fatigue-test it. 


” 


Take one case where a manufacturer of turbines was beset by 
blade failures. With an MB Exciter, he was able to resonate 
blades to destruction quickly—while studying their motions 
with stroboscopic light. In this way, he got to the cause of the 
trouble visually! More data in our bulletin 210B. 





SPOSSSSHSSSSSSSSS SESS SE HSH STEHT EHHEEHEEH EEE SHEETS HEHESHEEHEHEHEHH HHH HEHHO SETHE REBECA E HEE ERESEEE 





.». with ISOMODE* MOUNTS 


Because Isomode mounts have equal spring rates in all direc- 
tions, they’re efficient at all angles — and they isolate all 
modes of motion! 


That’s why, by adopting Isomode units, one company was able 
to simplify suspension brackets and save on manufacturing 
costs in addition to improving vibration control! Another has 
been better able to cushion heavy duty engines—without re- 
designing the mounting system! Ask for bulletin 202 and 
Design Chart. *Trade Mark Reg. U.S. Pat. Off. 





You can see why more and more engineers contact 
MB when they run into trouble with vibration. 
We'll be happy to cooperate with you on your 
problems. For more information and for bulletins 
on the above MB products, write to Dept. E 3. 
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Telechron Inc. 
20 Union Street 
Ashland, Massachusetts 








t n eC Shscsemensee® d D 0 ut 


HEART TROUBLE 


Why an electrocardiograph tells it 


All around you, men and women are enjoying life today, who might 
have been cut down in the prime of life. But, thanks to the electrocardi- 
ograph, their span of life has been extended. By charting any abnormality 
of the heart’s barter or functioning, the habeuedls raph sup- 
plies the vital facts from which the physician determines whether, where 
or how severely the heart or heart muscles have been injured. Then he 
prescribes the proper treatment. 


THE ELECTROCARDIOGRAPH CAN’T HAVE “HEART TROUBLE” 
The heart of many of these life-savers is a Telechron Timing Motor... 
instantly, constantly synchronous. Only such an accurate, trouble-free 
motor can be trusted to time the chart that tells the truth about heart 
trouble. 
WHAT IS YOUR TIMING PROBLEM? 


If you have a variable that must be controlled or recorded with split- 
second fidelity, a standard Telechron Motor, correctly applied, may be 
all you need. Ask a Telechron Application Engineer. He can give you 
the benefit of the broadest experience in the industry.The earlier in 
your planning you call him, the better are your chances of saving time, 
trouble and money. In the meanwhile, 


fill in and mail the coupon below for 
complete data on Telechron Synchro- ( Cf / } 
nous Motors. TELECHRON INC., A 
GENERAL ELECTRIC AFFILIATE. 


> 


Please send me information on sizes and types of Telechron NAME. 


Synchronous Motors. My possible application is: 
() Air Cond. & Heat’g Controls 


(C) Instruments 

C) Timers 

(C) Electric Appliances 
() Cost Recorders 

(C) Advertising, display items 
(0 Juke Boxes 




















COMPANY. 
( Communications Equipment 
Other (please fill in) 
oO ADDRESS. 
O 
O CITY. 200 STATE 











MACHINE DESIGN—June, 1949 














’ 


y | co 


LOOKING FOR 4 


% , 73) 33 
4 ROM we 
Wise at t PS hs 


“* ee ‘ : 
oe sats Pere, Eocene 8S 





ROSION RESISTANCE? 


4°20. 
Sa fiw 








“ ¥ 
= = es BaR tS ACS 
BRP SE ations 


ERM eS DAT 
Eat Ris oy 
- 


Late, 


. 
= 


% a Bee ¥ 


é 
hei ear dias 
PU Naor es 
WAS AS AS 
Soa OF 


Available also in modified analyses 18-13-3 (Type 317) for 
extreme corrosion conditions, and 16-13-3cb (Type 316cb) for 
applications where heat-treatment after welding is impractical. 
Ask for Bulletin TDC-133 describing physical, mechanical and. 
fabricating properties of these analyses. 


TA-1467-S 





THE BABCOCK & WILCOX TUBE COMPANY 
eral Offices: Beaver Falls, Pa 


Plants Beaver Falls Poa and Alliance, Ohio 


A full range of Stainless, Alloy and Carbon Steel Tubing for all Pressure and Mechanical Applications 
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‘TRANSMITTER 


© @? atte VALVES, THROTTLES, MACHINES, 
VARIABLE DRIVES... 


o Up to 1,000 FEET AWAY 


Consider the advantages of operating mechanisms from a 
remote point up to one thousand feet away — for equipment in 
a dangerous, inaccessible or inconvenient location. A central 
control system for several of the receivers is possible. Precise 
operation is assured by the system’s accuracy of 4 of 1%. 

Operating on a standard 115 volt a-c current, the standard 
receiver shown in the illustration can offer torques up to 220 
pound-inches. With the addition of a hydraulic cylinder, torques 
as high as 7,500 pound-inches can be achieved. 

Almost any combination of the three units can be devised to 
permit multiple networks of transmitters and receivers. 

All components of the system are constructed for heavy duty, 
rugged industrial operation. Dust-proof, cast metal cases with- 
stand shocks, vibration and corrosion. All circuits and tubes 
can be reached easily without impairing the operation .or 
original installation. Only two electrical supply line connections 
are needed for the entire system. Write for full information. 


RECEIVER 


SIMPLY, ACCURATELY, WITH THE 


ASKANIA ELECTRONIC SERVO SYSTEM 


AMPLIFIER 





Accurate, powerful, simple remote control of 
dampers, valves, gates, throttles, pumps, machine 
tools, variable speed settings . . . can be achieved 
with a combination of the Askania Electronic 
System components shown in the illustration. A 
position signal selected at the transmitter or ampli- 
fier either manually or by means of cams, gears, 
or linkages causes the receiver crank arm to change 
position over a 90 degree arc. 


Send for 
Bulletin 138 A 


ASKANIA REGULATOR COMPANY 


A Subsidiary of General Precision Equipment Corporation 
254 EAST ONTARIO STREET CHICAGO 11, ILLINOIS 
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No precedent here. You’re going on faith... 
faith in your designs, in your materials. Be 
thankful if high-speed rotating parts are Alcoa 
Forgings. Their aluminum lightness reduces inertia, 
cuts centrifugal stresses to less than half. Their 


forged strength gives toughness where you need it. 
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holding your breath after 20,000 r.p.m. ? 





Add corrosion resistance, fast heat transfer, easy 
machinability...and you begin to appreciate the 
design possibilities of Alcoa Forgings. It’s worth 
investigating. Our forge shops are ready to 
tackle your problem. Just mail the coupon below, 


or call your nearby Alcoa Sales Office. 


ALUMINUM COMPANY OF AMERICA 
1940-F Gulf Building 
Pittsburgh 19, Penna. 


| would like to have full information on the advantages of 
aluminum forgings for the following application: 











Position_ 














Gray Iron Characteristics 
Include: 


Castability 

Rigidity 

Low Notch Sensitivity 
Wear Resistance 


Heat Resistance 


CORROSION RESISTANCE 
Machinability 
Vibration Absorption 
Durability 

Wide Strength Range 















@ @ This gray iron casting is a water-jacketed manifold for 
a marine engine. High resistance to corrosion is an 
essential property for this service. The casting must 
also possess good machinability, heat resistance and 

low thermal expansion. The intricate structure of the part 

illustrates the unique castability of gray iron. 

Termed by many engineers the most important material of 
construction in chemical engineering, gray iron’s ability to 
resist corrosion is shown by its wide use in chemical plant 
equipment such as pumps, retorts, pipes, valves and fittings. 
Continuous service of cast-iron water mains for over 100 
years is dramatic evidence of this property of gray iron. 

Are you taking full advantage of the unmatched combina- 
tion of useful properties offered by Gray Iron and its 
various alloyed forms . . . plus its ultimate economy? 

Send for free booklet “GRAY IRON—Its Mechanical and 
Engineering Characteristics, and Details for Designing 


Cast Components”. 


Make It Better With Gray Iron 
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The A. O. Smith research and 
engineering staff is at your ser- 
vice, to help integrate electric 
motor design with your product 
design, and to achieve the most 
efficient and economical prod- 
uct operation. 


In addition to a standard line 
of general-purpose motors, the 
SMITHway line includes a 


A. 0. Smith Builds ELECTRIC MOTORS 


Write for Bulletin No. EM-152 


SMITHway Electric 
Motors Now Power 
Hundreds of 
Products Including 
CLAYTON 
RE-CIRCULATING 
STEAM GENERATORS 


broad variety of special motors 
to meet the exact power 
requirements of many modern- 
day machines and product ap- 
plications. 


If you are seeking improved 
product performance, or require 
special characteristics in your 
power component, consult 
A. O. Smith. 





CLAYTON STEAM GENERATORS deliver “packaged steam” 
to meet every need in dairies, canneries, laundries, kitchens, 
and for cleaning, sterilizing, dehydration, steam-processing. 
They are complete package (water tube) boilers ready to con- 
nect and operate. Fully automatic, they deliver quality steam in 
5 minutes from a cold start, at full working pressure. 








SMITHway ELECTRIC MOTOR, powering Clayton Model W O 30 hp 
shown here; is a 14%2-hp, single or 3-phase, 4-pole standard hor- 
izontal motor. Other Clayton models use 4%, %, 2, 3, and 5 hp 











SMITHway Motors. 


Ask the A. O. Smith men 
about electric motors for both 
special and standard uses 


ao, Smota 


Corporation 


New York © Boston ¢ 
Atlanta @ Chicago ¢ 
Tulsa © Dallas © Denver © Seattle 
Motor Export Department: 13 East 40th St., New York 16 

Cables: ARLAB NEW YORK 


- 


24-HOUR NATIONWIDE SERVICE 


The A. O. Smith Product Service Division pro- 
vides fast, low-cost electric-motor service to more 
than 200 authorized service stations, on a 24-hour, 
off-the-shelf basis. Factory Service Branches and 
Warehouses at Union, N. J., Chicago, Los Angeles. 
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4 reels of VEELOS 


can replace 316 sizes 


of endless v-belts. 


AS your v-belt inventory grown too 

large, too costly and too complicated 

by too many sizes of endless v-belts? No 

matter what size your inventory, Veelos 
can cut it—drastically! 

Let’s assume that you use O, A, B and 
C widths. With only four reels of Veelos 
you can make up more than 316 sizes of 
endless v-belts. If you use only A and B 


FREE VEELOS CATALOG shows how Veelos can bring many 





sizes, your entire v-belt inventory will be 
complete with just two reels. Any length 
belt is quickly uncoupled from a reel, 
made endless and installed. 

Ease and speed of installing Veelos 
lowers machine downtime. On drives with 
outboard bearings, it is installed with- 
out moving the motor or dismantling 
the machine. 





distinct v-belt advantages to your plant. See page after page 
of illustrations of Veelos at work in industry after industry. 
Full engineering data is given. Write for your free copy today, 










MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PA, , 





ADJUSTABLE TO ANY LENGTH + ADAPTABLE TO ANY DRIVE 


Made in all standard sizes, fits all standard grooves. Packaged on reels in | 
100-foot lengths. Sales engineers in principal cities; over 300 distributors 
throughout the country. Veelos is known as VEELINK outside the United States. 
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For High Load Capacity 
in Small Space... 


ORANGE 
ROLLER 
BUSHINGS 


THESE anti- 
friction needle 
bearings are 
made to ex- 
treme stan- 
dards of precision. Roller clearances are held 
to a minimum, providing closer internal run- 
ning clearances. Possibility of misalignment 
is minimized. They have high load-ratings, 
run smoothly, quietly, and provide unfailing 
protection under heavy loads or high torque. 

Full range of sizes, with and without inner 
races. Send for Engineering Data Book. 


Bearing Facts) 


that have a bearing 


,, Costs! 


@ Finding the bearing exactly — 
to your needs, is true conga ‘ 8 
your manufacturing costs, att . 
ing characteristics of your pr , 


ers. 
maintenance costs for your custom 


Wherever your designs call for the 


bearing requirements listed on this 


age, the recommended Orange Roller 
Donries will solve design problems 


—and 
save space—speed up assembly —an 


provide quiet, long-life, trouble-free 


i on 
operation. Consult our engineers 
any bearing application. 











































For Heavy Duty Service... 





_ ORANGE ‘sracéreco” ROLLER BEARINGS 


Tue use of short rolls and the unique stag- 
gered and meshed roller design, provides 
maximum supporting area in the loaded zone. 
Staggered bearings do the work of larger-size 
conventional bearings and stand up much 
longer in severe service. You can design to 
smaller sizes or use the higher load carrying 
for extra safety margin. Available in a full 
range of sizes, interchangeable with other 


solid race type bearings. Write for Engineer- 
ing Data Book. 





End views of Orange Stag- 
gered Roller Bearing and 
conventional bearings show 
how staggered roller design 
brings maximum roller sur- 
faces in contact with load. 


ORANGE Cage Toe NEEDLE BEARINGS 


‘Cace holds rollers in permanent 
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alignment with raceways. Ideal for 
high speed and spindle applications 
because internal clearances can be 
accurately controlled to meet exact- 
ing specifications. May be used on 
vertical or overhung applications— 
less affected by misaligned mount- 
ings. Extremely even-running, less 
internal friction. All rollers and race- 


ways are ‘‘Pentrate’”’ finished. In- 
vestigate Orange Cage Type Needle 
Bearings for countless spots imprac- 
tical for conventional needle bear- 
ings. Write for Engineering Data 


Orange Roller Bearing Co. 
Orange, N. J. 


Please send full set of Engineering Data 
Books without obligation. 


a ee ee pe ere 
a si dus wie -wis 6.0 60055 Seales 
PG Vier bis 'Slsion sess eb ui uewnedeas fas 
Serer ree State 


oe eee ewes 


MD 


poncasan <a Coupon for Engineering Data yyranmat 
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UNIT-COOLED 
D-C MOTORS 


at Carr 
(yh a tever/ 


For applications where dirt, dust, or oil-laden atmospheres make it difficult 
to use open or partially enclosed motors, here’s the newest improvement in 
General Electric standard, totally enclosed, unit-cooled d-c motors—ven- 
tilation entirely independent of motor speed. 


In adjustable-voltage systems, these Type CD motors can be run well 
below full-field speeds over long periods of time and deliver full torque 
continuously, without danger of overheating. Full ventilation at all times is 
provided by a single Tri-Clad * induction motor driving two blowers at con- 
stant speed — one circulating internal air, the other external air. 


Still available, to meet your limited speed range requirements, is the 
single-blower type. In this less expensive motor the internal cooling air is 


circulated by a shaft-driven fan. In this cutaway illustration of the G-E 


With either type, no piping, ductwork, air filters or pressurized air supply singh Mower SaaS Se nen 


are needed. Both are available in ratings from 15 to 200 hp. See Bulletin taminated outside air, is cooled by flowing 
GEA-4469 for details of single-blower type; new bulletin on two-blower i= a, Oden ade tale oe 
type will be available in a short time. peratures are maintained at all times. 


GENERAL @@ ELECTRIC 
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MEETS MORE NEEDS— 
WITH ADDED RATINGS! 


Yes, General Electric’s standard line of 
machine-tool control transforrners can 
now be applied to a greater variety of 
your designs. Five new additions have 
been made to the all-purpose (multi- 
tap primary) group, widening the avail- 
able range to include ratings from 0.150 
kva to 3.0 kva. These compact, versa- 
tile units save panel space, reduce in- 
ventory and storage costs, and contain 
built-in protection against damage from 
sustained overload. Many ratings are 
in stock, at attractive new prices. 





PROVIDES PUSH OR PULL— 
ELECTRICALLY! 


Need a reliable straight-line push or 
pull motion in your machine? It’s a 
precision job with G-E heavy-duty 
solenoids, made in a complete line for 
a-c or d-c. Available maximum stroke 
distances range from %%-inch up to 3 
inches, and thrusts from 0.65 pounds 
up to 97 pounds. New bulletin gives 
complete information on ratings, plus 
a section on considerations in selecting 
a solenoid. See Bulletin GEA-5163. 





GAGES ROUGHNESS — 
BY “RULE OF THUMB”! 


Here’s a handy, simple way to test ma- 
chined surfaces by feel and sight. With 
General Electric pocket-size roughness 
scales, shop men can quickly check 
whether finished surfaces meet your 
specifications. Result: time spent on 
unnecessarily fine finishing and rejects 
due to insufficient finishing are both 
avoided. Set includes leather case and 
two 6-inch metal scales divided into 
24 surfaces. Available immediately. 
See Bulletin GEC-311. 
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\\ pRopucT 


) HIGHLIGHTS 


Now—bringing you 
more customer goodwill 


THE 7R/ CLAD motor 
EXCHANGE PLAN 


You can now give your customers added assurance of 
operating continuity in the machines you equip with 
Tri-Clad motors—already the best-protected general- 
purpose motors money can buy. General Electric’s new 
Tri-Clad Motor Exchange Plan relieves you of motor 
service responsibility, eliminates the need for you to 
maintain motor repair facilities. Your customer profits 
by extra down-time protection, lower-cost motor main- 
tenance, and reduced spare-motor inventories. 


How the plan works 


If your customer’s motor needs repair, his dealer or dis- 
tributor exchanges it for a factory re-conditioned motor 
carrying a new-motor warranty—quickly, with no red 
tape. Inoperative 
motors are quickly 
replaced from the 
nearest of 16 General 
Electric motor- 
exchange centers. 
For full information 
on the plan see 
Bulletin GEA-5180. 





General Electric Company, Section B668-74 
Apparatus Department, Schenectady 5, N. Y. 


Please send me the following bulletins: 

( ) GEA-4469 — Unit-cooled d-c motor 

( ) GEA-5163 — Heavy-duty solenoids 

( ) GEA-5180 — Motor exchange plan 

( ) GEC-311 — Roughness scales 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric’ for 
machinery manufacturers in the General Electric section. 














wherever motor 


hazards lurk... 
Specify WAGNER 


PROTECTED MOTORS 


Do you use motors in locations where dirt, filings, mois- 
ture, splashing liquids, acid fumes, explosive gases, or 
other motor hazards lurk? No matter how severe the 
operating condition, Wagner has the right motor for your 
purpose—adequately protected against such hazards. Five 
types of Wagner protected motors are shown below. 















1. Wagner Totally-Enclesed © 2. Wagner Explesion-Proof Motors . . 


Motors . .. PROTECTED to prevent explosion in 
PROTECTED against og Fe ey oe ‘ 


dust, dirt, abrasives, lacquer solvent vapors, or natural 
ured, used, 


as are manufact 


Sane, oe oes Sere andled. A 

pproved by Under. 
consage Sn te yon oP med writers’ Laboratories for Class I 
and bearings. Group D hazardous locations. 





nd 3. Wagner Drip-Proof Motors 4. Wagner Splash-Proof Motors . . . 
PROTECTED to keep drip- PROTECTED against splashing or dripping 
= ping liquids, falling metal water, oil, or other liquide. They are widel 
chips and other particles used in exposed outdoor locations, and are = 
from entering the motor. completely self-protected against ice, sleet. ‘ 


snow and rain. 


5. Wagner Chemical Plant Motors . . . 


PROTECTED to resist the action of acids, fumes, 
moisture and other harmful elements encountered 
in chemical manufacturing. 


% 
“Veep go* 
ED ? ) 
cn tao anaatiote Onte 04 Unisuur tito. Wagner Electric Grporation 
Write for your copy today. 6404 Plymouth Avenue, S$. Lovis 14, Me., U. S. A. 









e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE PRODUCTS «. 





84 MACHINE DESIGN—June, 1949 





»” lts Bk "ASS 
j “J | Meat makes the Eand/ 


When Col. C. G. Conn, the colorful Elkhart grocer who played in 
the town band, abandoned the cracker barrel for the tuba and the 
trombone in 1875, he bent his first horns to shape around tree trunks. 
But he started the industry that has made this nation the most mus- 
ical on earth .. . a nation of three million young musicians, of 30,000 
school bands and 35,000 school orchestras. 

Since those early days, throughout the evolution of the Conn fac- 
tory from a board shack to the largest and most modern in the world, 
Conn Instruments have been made from Brass and Nickel Silver 
supplied by The American Brass Company. 

Well-known to both musicians and metal craftsmen are the many 
advantages that make brasses and other copper alloys indispensable 
for musical instruments. Only these metals can produce the tonal 
qualities desired . . . and only their ductility and ready workability 
can produce the flowing curves, the graceful tapers and glistening 
bells of modern band instruments. 

“We have always found,” writes Conn, “the copper alloys fur- 
nished by The American Brass Company to be consistently uniform 
in the properties so essential to our operations. And when we say 
this, it should be borne in mind that our standards of material test- 
ing and tonal precision are without equal in our field.” 

Uncompromising metal standards such as those set by C. G. Conn 
Ltd. are the expected thing in industry after industry specifying 
Anaconda Copper and Copper Alloys. How varied these industries 
are, and the alloys they require, are graphically indicated on the 
next page. 


DA THE AMERICAN BRASS COMPANY 


- General Offices: Waterbury 88, Connecticut 














i 
I 
: ell 
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Cooper is the trunk of an 


indispensable family tree 


The copper family of alloys is versatile, indeed. These de- 
pendable metals have contributed to the development of 
practically all technical and industrial progress. Other 
metals may have more distinctive properties. Chromium is 
harder; magnesium is lighter; silver has higher conductiv- 
ity. But ... of all commercial metals, copper and its alloys 
combine to best advantage a range of physical and chemical 
properties not found in any other group. 


These properties include a high degree of corrosion resist- 
ance; high tensile strength and fatigue resistance; ductility, 
hardness and toughness; ready weldability; resistance to 


: PYE QU WOW 
+. ot oa 





abrasion; hot or cold workability; machinability, and high 
thermal and electrical conductivity. 

Yet, these very properties, singly or in combination, can be 
varied considerably by metallurgical adjustment of compo- 
sition and by changes in the technique of fabrication. 


Our Technical Department will be glad to work with you in 
selecting the best metal for a specific application. 48123 


onDA THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
*.-ksidiary of Anaconda Copper Mining Company 
In anada: Anaconda American Brass Ltd., New Toronto, Ont. 


Anaconda Copper Alloys 








PRECISION 


3824-26 TERRACE STREET + PHILADELRBHIA 28, PA. 


\ 
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R/M VEE-FLEX... 
the engineered 
packing ring 












The R/M Vee-Flex Packing ring has been devel- Specify these rings for trouble-free performance 
oped over a period of years by one of America’s in your pumps, valves, hydraulic cylinders, rams, 
foremost manufacturers of packing and gasket pistons, lifts, accumulators, and other equipment. 
materials. The ring is so designed that any increase Write us for recommendations to solve your 
in pressure spreads the lips of the ring outwards, packing problems. 

and increases the efficiency of the seal against rod 


or stuffing box wall. RAYBESTOS-MANHATTAN, INC. 


The combined skill and experience of four large Factories: 
, PACKING DIVISION, MANHEIM, PA. | Factories: 
R/M plants are drawn upon to produce these rings Bridgeport, Conn.; Manheim, Pa. ; 
with a high degree of accuracy. Materials are care- ie, Chetieston, S.C. ; Peseta, 8). 
fully selected for long service, and are so combined RAYBESTOS-MANHATTAN, INC. Manufacturers of Packings « Asbestos Textiles 
P ‘ or. Mechanical Rubber Products « Abrasive and Diamond Wheels « Rubber Covered 
as to give the special characteristics needed for use Equipment « Brake Linings « Brake Blocks » Clutch Facings + Fan Belts 
in oil, gasoline, steam, milk and other fluids. Radiator Hose * Powdered Metal Products » Bowling Balls 

















r —_——— ween en ass as aes aes asa Ce Co eee: = —y | 
| RAYBESTOS-MANHAITAN, INC. MD6-49 | | 
; Packing Division, Manheim, Pa. ; 
| Gentlemen: [) Please send me a free copy of the R/M Vee-Flex Bulletin. | 
| () Please send me a free copy of the R/M Packing Catalog. ; 
DS EM oe oe are = an 
] Position ‘ : ‘ hate de | 
Company ve ‘ eS ee a ee oe vee ae . 
| Address ‘ Peas =e eee ee | 
| City ree ee State 
EE: A MAIER EE Oe 7 37 8 | 
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Things, like humans, can have degrees of fitness — which enable 


a person to evaluate their worth in relation to the performance 
they can deliver. 





Wolverine tube has proved its high aptitude again and again in 
such fields as refrigeration and air conditioning; heating and ven- 


tilating; laundry and dry cleaning, processing, power and utilities, 
automotive and aircraft. 


May we suggest that you make it a point to turn to Wolverine 
next time you are about to order tubing. 


Wolverine can supply seamless, non-ferrous tubing in any 


standard size and length, as well as to special specifications. 


We welcome your inquiries. 






WOLVERINE TUBE DIVISION 
CALUMET AND HECLA CONSOLIDATED 


COPPER COMPANY 
INCORPORATED 


MANUFACTURERS OF 






SEAMLESS NON 






-~FERRO 





us 


1433 CENTRAL AVENUE 





DETROIT 9, MICHIGAN 
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ANTI-FRICTION 
PERFORMANCE 


the (MLU/LT/ROL way 


MWGILI 


When your design goal is the ulumate in anti-friction 
performance ...when your specifications include 
heavier static and shock load capacity... then 
MULTIROL Cam Follower (CF series) bearings are 
what you've been looking for. 

The Cam Follower is a rugged bearing. An extra 
heavy outer race section stands the repeated shock of 
cam operation. A full complement of small diameter 
rollers make up an almost unbroken steel ring which 
distributes the load evenly over a greater bearing 
surface. Internal wear and friction are held to the 
minimum, and power requirements of MULTIROL bear- 
ing equipped machines are appreciably lessened. CF 
bearings are easily lubricated through the stud or 
face of the bearing and sufficient lubrication is re- 
tained for adequate protection of those neglected 
applications. 

MULTIROL Cam Follower bearings are precision 
built in a range of twenty-two standard roller diame- 
ters from %” to 4". This wide variety eliminates the 
need for special cam follower specifications in most 
machine design. : 

For dependable and long lasting anti-friction appli- 
cations, at lower cost, investigate MULTIROL CF 
series bearings. Ask our engineers for their recom- 
mendations. 


Write for Bulletin CF-40A. 
McGILL Manufacturing Com- 
: ’ ine. so orth 
layette Street, Valparaiso, 
Indiana. 


A MSGILL 
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DAYTON: OHIO 





From both an electrical and a mechanical standpoint, 
Delco industrial motors are designed and built for con- 
tinuous peak performance—there’s no down-time with a 
Delco. The truth of this statement will be apparent to 
anyone making a unit-by-unit examination of a Delco 
and discovering among its components such engineering 
advancements as a double-shell, corrosive-resistant, cast- 
iron frame; Delcote-insulated coils; unit-cast rotor and 
shaft, dynamically balanced; positioned bearings; sim- 
plified lubrication; water-tight conduit box. It is plus 
values such as these which help to explain why Delco 
motors stand up to their jobs—why they operate at less 
cost for a longer period of service. You can depend on 
Delco for motors that are RIGHT for your individual jobs. 





For complete information on Delco motors 
write Delco Products, Dayton, Ohio, or call 
our nearest sales office, 


DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION 
SALES OFFICES: CHICAGO ¢ CINCINNATI ¢ CLEVELAND « DETROIT « HARTFORD, CONN. 
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ILASTIC-REPLICA technique, similar to that 

in use for evaluating surface finish on metal 
parts, has been developed for studying the tex- 
ture of porcelain enamel. Haze on an ethyl cel- 
lulose replica of the enamel surface measured 
with transmitted or reflected light discloses de- 
tails seen only with difficulty on the original 
surface. These replicas serve also for compara- 
tive and record purposes. 


TOOL ENGINEERING as defined in Web- 
ster’s New Collegiate Dictionary is “A branch 
of engineering in industry whose function is to 
plan the processes of manufacture, supply the 
tools, and integrate the facilities required for 
producing given products with minimal ex- 
penditure of time, labor and materials.” 


HAVING ONLY seven per cent of the world’s 
population, the United States uses 70 per cent 
of all the oil produced on the globe and 50 per 
cent of the minerals, according to James Boyd, 
director of the U. S. Bureau of Mines. In addi- 
tion the United States does 40 per cent of the 
world’s work through the use of energy obtained 
largely from mineral fuels. 


COSTLY RESTRICTIONS suffered by many 
industries from out-of-date and nonuniform local 
regulations have caused the American Stand- 
ards Association to publish a booklet on the 
subject, hoping that it may inspire solutions to 
the problem. 


CEMENT for joining glass bulb and metal 
base of lamps for use at high temperatures has 
been developed by Westinghouse, replacing thc 
previous mechanical base. Tests show that ce- 
ment will not deteriorate at temperatures as 
high as 446 F. 


BONDING glass, neoprene, and plastics to 
metal as well as bonding steel inserts in alumi- 





num, aluminum to aluminum, 
and brass to aluminum is ac- 
complished in a new batch im- 
mersion process developed by 
Western Sealant Inc. Micro- 
porosity is eliminated by im- 
pregnation with the bonding 
agent which has a wide range of 
resistance to operational temperatures and chem- 
ical solvents. Finished parts show no signs of 
treatment. 


ELECTRONIC EQUIPMENT added to the long- 
range surveillance radar used in the Berlin air- 
lift facilitated traffic control by providing a 
radar ecope picture of only moving targets, or 
aircraft. It eliminates all ground clutter com- 
posed of a collection of radar pips which nor- 
mally would represent buildings, trees, moun- 
tains and other stationary objects, making it 
simple to follow the course .of incoming air- 
craft from a distance of 100 miles. 


SOLUTIONS to technical computations are 
now being furnished by International Business 
Machines Corp. through its Service Bureau, 590 
Madison Ave., New York. Calculation of stress- 
es, evaluation of flutter frequencies, application 
of statistical methods and calculation of effi- 
ciencies can be computed readily on IBM’s se- 
lective sequence electronic calculator or stand- 
ard electronic and electric machines. 


ZIPPERS fasten together rubber diaphragms 
where the cars are coupled in the new articu- 
lated American Talgo railroad train built by 
American Car and Foundry Co. Fabricated of 
sheet and sponge rubber, these members pre- 
sent a smooth outer surface throughout the 
length of the train. A second diaphragm forms 
the inner wall. Each coach has only one pair of 
wheels in the rear, serving as the pivot for the 
coach following. 


CHANGEOVER from the 1935 screw thread 
standards to the new unified 2A and 2B toler- 
ances should proceed as rapidly as transition can 
be effected, inspection being governed accord- 
ingly. The Committee on Standardization rec- 
ommends, in addition, that for the time being 
neither the new nor the old classes should be 
mandatory except for specific applications agreed 
upon by consumer and producer. 
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BUILT TO MOVE GOODS— 


NOT DEADWEIGHT 














The weight’s in the load and not in the truck when frames, 
body panels, fenders, wheels and other truck structural parts 
are made of N-A-X HIGH-TENSILE. And while affording weight 
savings of up to 25% in section, the high physical properties 
of N-A-X HIGH-TENSILE insure superior strength and increased 


resistance to fatigue, corrosion, abrasion and denting. 


This decrease in deadweight decreases on-the-job expenses, 
too. Trucks built with N-A-X HIGH-TENSILE consume less gaso- 
line . . . require less maintenance .. . give longer service. And 
the excellent formability, weldability, and fine surface texture 
of N-A-X HIGH-TENSILE mean that you build them better, with 
no added fabricating problems. 


GREAT LAKES STEEL CORPORATION tris cr neticnc! Stee! Corporetion 
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you left your motor running! 


Do you run your motor 24 hours a day, every day? That's all right, if it’s 
a Fairbanks-Morse motor, you can leave it on the job and forget about it. 
Fairbanks-Morse motors are built to take on the toughest assignments, to 
give the finest, trouble-free service. They require minimum attention . . 

they assure lowest maintenance costs. Complete information about the full 
line of Fairbanks-Morse electric motors is contained in the handy POCKET 


PANORAMA. Write to Fairbanks, Morse & Co., Chicago 5, II. 


@) FArIRBANKS-MoORSE 


A name worth remembering 


DIESEL LOCOMOTIVES «+ DIESEL ENGINES + STOKERS «+ SCALES * MOTORS + GENERATORS 
PUMPS + RAILROAD MOTOR CARS and STANDFIPES + FARM EQUIPMENT ¢ MAGNETOS 
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A Double Standard ? 


AE ANY MACHINE designer the simple question, Does your product 





meet the needs for which it was designed? Chances are he will act 
insulted that anyone should question the quality of his work. 

But what about the quality of the drawings and specifications which the 
engineering department issues? Certainly many working drawings are far 
from eye-appealing and not a few are downright sloppy. More important 
is the amount of reading between the lines necessary to make the 
drawings fulfill their function of yielding essential information. 

More often than not the user of a drawing must attempt to supply 
missing information, or try to interpret information given in a vague 
fashion, or must even go back to the source for data needed 
to make the drawing complete. It must be a strange mental quirk 
that permits a competent engineer to tolerate a double standard 
of quality—a high one for his design and a low one for the drawings 
which depict it. 

Just as handbooks and standards are needed to complete a design, 
so are signposts and standards required in the execution of an 
acceptable drawing. A comprehensive drafting standard, if 
universally recognized and adopted, would go far toward insuring 
drawings that would be uniform in style, complete and specific. 
Consequent elimination of lost time in interpretation, costly errors 
in production, etc., would result in substantial dollars-and-cents 
savings that would more than pay for the slight extra effort required 
to make such drawings. 

As fully discussed in the leading article of this issue, earnest 
attempts are being made to promulgate a national drafting standard 
that will be adaptable to all industries. The committees engaged in 
this work merit the wholehearted support of every engineer in 
their arduous task. 

Through their professional and technical societies, through 
their companies, and as individuals, engineers can exert a powerful 
influence. They should lose no opportunity to use that influence in 
urging early completion and adoption of the new standard, as well 
as the incorporation in that standard of the best engineering 
principles and production practices. 


Abela batmiihask 

















By John G. Perrin 
Consulting Engineer 
Springfield, Mass. 




























































































XPENDITURES for all military needs in 1945 
KE, amounted to 80 billions of dollars, and of this 

amount 70 per cent was spent for mechanical 
materiel. It is obvious that any means which could 
speed the procurement of such items merits serious 
consideration. 

Speed of starting and completing war materiel pro- 
duction depends upon the clarity of drawings and 
the completeness of the information they present. In 
view of this fact, the importance of a common 
language of easy interpretation to thousands of sub- 
contractors that are suddenly confronted with blue- 
prints and production orders for parts subject to 
rigid inspection becomes readily apparent. 

In the early part of 1941 the Office of Production 
Management (later known as the War Production 
Board) realized the importance of standardization 
and, as air power was number one in importance, 
issued orders for the aeronautical industry to stand- 
ardize its parts and practices as much and as soon 
as possible. The SAE was designated co-ordinator. 


1 References are listed numerically at end of article. 


Fig. 1—Top—Important part of drafting standardization 
program is development of drawing format which will 
facilitate rendering of completely informative drawings. 
This recommended 11 by 17-inch format resolves and com- 
bines the best thinking of many drafting authorities 
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One phase of this program was the order to stand- 
ardize the drafting practice of airplane engine pro- 
ducing companies. A committee was formed, of 
which the author was chairman, consisting of the 
drafting supervisors of the various engine companies. 
An Airplane Engine Drafting Room Manual (later 
to be enlarged to Aeronautical Drafting Manual’) 
and standardized practices were agreed upon, greatly 
facilitating preparation of adequate drawings. 

Another notable instance of recognition of the need 
for drafting standards was the action of the Secre- 





HERE ARE THE FACTS about one of the most 
vital needs in engineering today—a specific, 
universal graphical language. In a field 
which is prideful of its ability to deal in facts, 
the vague, nonfactual specifications on many 
of our drawings stand out as sheer paradox. 
What can we do about it? An official nation- 
wide drafting standard may not be available 
for years. In the meantime, however, the 
practices outlined in this timely article can 
result in substantial savings in both design en- 
gineering and production 
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tary of War and Secretary of Navy early in 1946. 
Directions were issued to their respective depart- 
ments to unify their drafting practices. The officers 
designated for this work realized that full effective- 
ness of such a unification program could not be real- 
ized unless the practices of the military services were 
co-ordinated with those of industry. A War Com- 
mittee was formed in which industry was asked to 
co-operate with the Army and Navy. This program 
proceeded auspiciously for several months, but stag- 
nated due to disorganization of the military and in- 
dustry when VJ day arrived. 

During the early days of the last war, the aeronau- 
tical industry experienced considerable difficulty be- 
cause of inadequate drawings. While these drawings 
had been satisfactory for centralized manufacturing, 
when placed in the hands of thousands of subcontrac- 
tors they made necessary numerous explanations and 
engineering changes to achieve interchangeability of 
parts. 

It was found necessary to develop a type of draw- 
ing in which every dimension and functional surface 
was adequately toleranced as to size and geometrical 
relationship. The result was that subcontractors at 
a distance could develop their tools and gages and in- 
spection practices to produce interchangeable parts 
without time-consuming telephone calls and visits to 
the originators of the drawings to get an exact pic- 
ture of what was required. 

There are three levels of drafting practice stand- 
ardization in progress at the present time. 


1. An inter-industry form being undertaken by com- 
mittees of ASA, ASME and SAE 

2. An intra-government Joint Army-Navy (JAN) 
committee working on uniform practices for draw- 
ings made by bureaus of the armed forces. (This 
is a continuation, by Military Bureaus acting 
independently, of the ASA War Committee Activi- 
ties?) 

3. An ABC (American-British-Canadian) standard- 
izing activity started at the Ottawa Conference 
in September, 1945. This is the attempt to obtain 
International Drafting Practice Standardization and 


it is the ultimate goal for all efforts in this line, 
as in time of war there is a considerable inter- 
change of drawings between these three nations. 
This effort is being continued at the present time 
by ASA committee Z14 in this country and by 
British Standards Inter-Services Committees. 


Of these three different activities, the third has 
called attention to the most important need of stand- 
ization, i.e., the need of drawing practices insuring 
interchangeability of components by size Rage posi- 
tional tolerances. 


Unification Program Under Way 


After a year’s agitation a project has been under- 
taken by ASME and ASA to unify these individual 
efforts. We cannot hope for completion of this work 
for at least two years unless another war emergency 
causes the government to crystalize action. In the 
meantime, in the following pages of this article is 
given a summary of what has been accomplished by 
committees working on the problem, as well as an 
outline of drawing practices found necessary by large 
prime contractors for Army and Navy equipment dur- 
ing the recent war. 

In the only attempt to develop a unified drafting 
practice between. Army, Navy and Industry in early 
1945, the meetings in Washington resulted in selec- 
tion of the following features and items in the com- 
position of a drawing in which it was most desir- 
able to obtain uniformity: 


1. Formats 

. General drawing practice 

. Abbreviations 

. Materials and method of specifying 

. Dimensioning for interchangeable manufacturing. | 


ar Ww NWN 


FORMAT (Size, title block and standard informa- 
tion): Difference in size of sheets, title block and 
methods of conveying standard information was a 
source of much confusion in filing and keeping rec- 
ords during the war period. A format was tenta- 
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tively agreed upon by the ASA War Committee on 
Drawings and Drafting Practices, while it was active. 
It covered the following features: 


1. An 8% x 11-inch base size of trimmed sheet and 
other flat sizes of 11 x 17, 17 x 22, 22 x 34**' 

2. Uniform method of numbering, methods of record- 
ing engineering revisions and zoning of same 

3. Space for indicating material and any other con- 
trolling specifications. These controlling specifica- 
tions furnish information supplementary to draw- 
ing and save time and space on same. In this 
space hardness requirements also should be given 

4. Information required by military bureaus on draw- 
ings interchanged between industry and govern- 
ment, such as “Restricted” “Penalties for divulg- 
ing contents to unauthorized persons”, etc. 

5. Provisions for recording related drawings (when 
required). 


Contractors for war materiel whose designs orig- 
inate with government bureaus, have to conform with 
drawing sizes and formats as well as the drawing 
practice of the issuing bureau. Because, during the 
last war there were almost as many sizes and types 
of drawings as tliere were bureaus in the services, 
much confusion was caused to contractors, especially 
when a prime contractor was working for several 
bureaus. This illustrates the desirability of govern- 
ment and industry getting together on a standard 
drafting practice. 


Interim Format Recommended 


A recommended drawing format is shown in Fig. 1, 
and a detailed working sample is shown in Fig. 2. 
While industry and government’s standardizing col- 
laboration is for the time being suspended, this 
format covers industry’s interpretation of the ex- 
pressed requirement of the military for a format 
which can be interchanged between an issuing mili- 
tary bureau and an originating industrial munition 
contractor. It is also suitable for industry’s use in 
peacetime production with the “restricted” or secrecy 


Fig. 3—Specifications of drawing (a) are inadequate; will 

lead to production of scrap or to wasted time in determin- 

ing what is required. Drawing (b), of same part, is com- 

pletely specific; defines all characteristics of part in 
definite, understandable manner 












































block and reference to government bureau omitted. 

It is becoming recognized that a production draw- 
ing should give complete interpretive information 
within itself, but subcontracting to distant points has 
developed the necessity of referring to supplementary 
specifications so as to give really complete informa- 
tion to production and inspection, and to provide a 
record by which they can be held legally responsible. 
For instance, a note in the drawing; “CADMIUM 
PLATE”, requires a background specification which 
defines the quality and resistance to corrosion re- 
quired—information too voluminous to put in a draw- 
ing and yet absolutely necessary for a satisfactory 
product. 

Provision of blocks Nos. a, b, c and d (Figs. 1 and 
2) is the result of studied effort on the part of com- 
mittees working on this subject to make drawings 
completely informative. Proper usage of these blocks 
will insure that adequate information is given to both 
the production and inspection departments. 


MATERIALS—BLOCK (a): In this space is placed 
the material specification number as well as the ma- 
terial type or classification, such as “STEEL,” “MAG- 
NESIUM”, “ALUMINUM”, “BRASS”, etc. In specify- 
ing materials, the use, alone, of terms like “BRASS”, 
“CRS”, “CAST IRON”, etc., should be avoided, es- 
pecially when the drawing is to be sent to an outside 
shop. There are numerous compositions of materials 
covered by each of these general terms, and a distant 
vendor would surely have to waste time asking for 
more specific information. 


PROCESS AND FINISH SPECIFICATIONS—BLOCK (b): 
Herein is noted the designating number of any applic- 
able specifications covering the processing (plating, 
heat treating, testing, inspection, etc.), or finish (sur- 
face roughness, etc.). 


GENERAL NOTES—BLOCK (c): This space is re- 
served for any general information applicable to the 
drawing as a whole as distinct from local notes which 
are located in close proximity to a section of the 
drawing to which they apply. Hardness require- 
ments are given by means of Rockwell or Brinell 
numbers with maximums and minimums. The words 
“OR EQUIV.” are added so conversion values can be 
used where necessary (for example, when a subcon- 
tractor does not possess the type of Rockwell instru- 
ment called for). For case-hardened parts, the note 
will call for “CORE HARDNESS—ROCKWELL”, 
“DEPTH OF CASE”, and “CASE HARDNESS— 
ROCKWELL”. For alloy steels, hardenability re- 
quirements are given when desired. 

Further examples of information which may be 
given in General Notes follow (these will vary ac- 
cording to the type of industry involved) : 

1. FINISH ALL OVER—SURFACE ROUGHNESS, 

XX UNLESS OTHERWISE SPECIFIED 

2. SCALE—X TIMES SIZE 

3. FINISH WHERE SHOWN (for castings and 
forgings) 

4. ALL DIAMETERS MUST BE CONCENTRIC 
WITHIN .XXX FIR (full indicator reading), UN- 
LESS OTHERWISE SPECIFIED 

5. *INDICATES THAT ALLOWANCE HAS BEEN 
MADE FOR FINISHING AT ASSEMBLY 
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JOHN G. PERRIN de- 
signed and supervised 
the. manufacture of the 
Lozier racing cars which 
triumphed in many rac- 
ing meets of the early 
1900's. Inventor of many 
automotive devices, he 
has planned and organ- 
ized factories, supervised 
the manufacture of en- 
gines, organized drafting 
departments, served as 
standards engineer, and 
is at present a consulting 
engineer as well as a 
part-time instructor at Trinity College. He has wade 
significant contributions in the standards field as a mem- 
ber of many standardization committees, including those 
of SAE, ASA, ASEE, and ASME. 








6. DIMENSIONS SPECIFIED ARE AFTER PLAT- 
ING 

7. SHOT PEEN ALL OVER (or except where shown) 
WITH INTENSITY EQUIVALENT TO .XXX 
—.XX-XX IN ACCORDANCE WITH SPECIFICA- 
TION XXX. 


UNLESS OTHERWISE SPECIFIED—BLOCK (d): This 
block contains tolerances applicable to all dimensions 
on the drawing except those which require particu- 
larly close tolerances or to others where broad tol- 
erances are permissible. It obviates the necessity 
and cost of repeating the same tolerance on all di- 
mensions. 

As has been indicated, all specifications and notes 
appearing on a drawing should be specific, leaving no 
question in the mind of anyone as to what is being 
indicated. When calling for materials, standard spec- 
ifications such as those of ASTM, SAE, AMS, etc., 
should be used except where a tradenamed material 
not covered by standards is required. Exemplary, 
explicit specifications are those appearing in the sam- 
ple format of Fig. 2, which refer to a heat-treated, 
cadmium-plated, steel part. 

In Block (a) of Fig. 2, AMS 6415 is an oil-harden- 
ing, chromium-nickel-molybdenum steel similar to 
SAE 4340. In Block (b), AMS-2400-3 is a specifica- 
tion covering inspection requirements for cadmium 
plating; AMS-2800 is a specification covering a meth- 
od of marking machined parts for identification; AN- 
S-126 is an Army-Navy specification for form and 
quality of straight screw threads; and AS-107 is an 
SAE specification for surface roughness. Also listed 
in Block (b) is a heat treating specification to cover 
methods of obtaining the Rockwell hardness called 
for in General Notes. By referring to a company 
specification it will be unnecessary to encumber the 
drawing with voluminous heat treating information, 
and in case of a change only one piece of paper will 
be affected instead of many drawings with expensive 
engineering changes. 
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It will be noted that the entries in the blocks of 
Fig. 2 consistently follow Aeronautical and SAE 
standards. This is because these are the most com- 
plete available at the present time. However, other 
equivalent standards may be substituted according to 
the type of industry in which the company originat- 
ing the drawing is engaged. For example: 


SAE 4340 may be substituted for AMS 6415 
ASTM A165-40T may be substituted for AMS-2400-3 
ASA-B46 may be substituted for AS-107 

Federal Spec. H28 may be substituted for AN-S-126 


GENERAL DRAWING PRACTICE: The practices out- 
lined in the Aeronautical Drafting Manual’ and the 
Drafting Room Manual of the Air Techical Service 
Command®* represent the collaboration of the aero- 
nautical and automobile industries as producers, and 
the Air Force as user, of the largest amount of mili- 
tary equipment. They are the nearest approach to 
an industrial standard for general drafting practice, 
and embody a number of variations from the ortho- 
dox textbooks on engineering drawing; some minor, 
others major. 

For example, the old cutting-plane line has been 
changed from a series of one long and two short 
dashes to a series of heavy long dashes. In war- 
time standardizing the fact was brought out that 
many large companies were using the new line as it 
was quicker to make on large drawings. Another 
change concerns the “alternate position” line which 
comprised a broken line made up of long dashes. It 
has been changed to a “phantom line” comprising a 
series of one long and two short dashes of mediu 
weight. This change was instigated by the Army 
Air Force, which had considerable use for an intan- 
gible (phantom) line in aircraft envelope drawings, 
etc. It is also applicable for use in representing a 
simplified screw thread. 

Use of the “unidirectional” or horizontal method of 
noting dimensions instead of the “aligned” system is 
preferred practice in these two manuals and has been 
adopted by the majority of high-production manufac- 
turers. Use of limits to express tolerances instead of 
a basic size with bilateral or unilateral tolerances is 
noted as preferred practice among large users of gages 
with fixed limits. 


Dimensional Units Optional 


Another significant change concerns dimensional 
units, the decimal instead of the common fraction be- 
ing preferred practice in the aeronautical industry. 
However, the use of decimal, fraction and limit di- 
mensioning may be considered as optional inasmuch 
as none of these dimensioning units or methods has 
yet been adopted by industry on a nation-wide scale. 


ABBREVIATIONS: While it has been a rule that ab- 
breviations should not be used on drawings where 
there is any possibility of causing confusion, it has 
become necessary to employ many to save space and 
time. This fact has created the need for a list of 
approved abbreviations. 

This subject may seem irrelevant to the self-con- 











tained organization, but to companies recejving or- 
ders and drawings from other companies or from 
many bureaus of the government, duplication of ab- 
breviations with different meanings has caused much 
confusion. During the activities of the War Com- 
mittee, 7000 abbreviations in use by government bu- 
reaus and industry were boiled down to less than 
3000. The best list of abbreviations and symbols im- 
mediately available to industry are those contained 
in the Aeronautical Drafting Manual! and consists of 
approximately 300. 


DIMENSIONING FOR INTERCHANGEABLE MANUFACTUR- 
ING: This is the most important element of uniform 
drafting standardization, even outranking the desira- 
bility of uniform formats. What is required is the 
adequate tolerancing of size and geometrical position 
of all surfaces on a component so that tool and gage 
makers and inspectors will have a clear picture of 
designers’ requirements. When this information is 
on a drawing, it is a permanent record and saves 





RECOMMENDED MATERIALS SPECIFICATIONS 


Aeronautical Material Specifications (AMS) 
Published by Society of Automotive Engineers, Inc.; 29 W. 
39th St., N. ¥. 15. A compilation of materials and com- 
plete procurement specifications developed for the aero- 
nautical industry’s requirements. Also a list of processes 
with inspection requirements used in the aeronautical in- 
dustry. In many cases these specifications are more rigid 
than is considered necessary for more general purposes. 
The AMS is the aeronautical industry's effort to give equiva- 
lents in a standardized form, of the Army, Navy and Fed- 
eral Specifications for materials and processes. 


SAE Handbook 

Published by Society of Automotive Engineers, Inc., 29 
W. 39th St., N. Y. 15. A list of steel compositions as 
well as other processed materials published in SAE Hand- 
book of standards. Heat treatments used to obtain de- 
sired physicals are also given in this handbook. Used in 
almost all branches of mechanical engineering, both 
in America and abroad. 


AISI Steel Products Manuals 

Published by American Iron and Steel Institute, 350 Fifth 
Ave., N. Y. 1. These designations for steel compositions, 
with numbers paralleling those of SAE but with allowances 
on composition analyses to facilitate procurement during 
war emergency, were originally developed in 1941 through 
collaboration of SAE as users and AISI as producers. Al- 
most all SAE steels are now AISI standard steels. The 
former National Emergency (NE) steels, brought out dur- 
ing the last war, have been absorbed in the SAE and 
AISI lists. 


ASTM Standards 
Published by American Society for Testing Materials, 
1916 Race St., Phila. 3. This compilation consists of specifi- 
cations, definitions and methods of test for al! types of 
engineering materials. 
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many manhours of recurrent questioning. 

Following are comments from one of the largest 
airplane manufacturers regarding the necessity of 
adequate drawings. It must be remembered that 
the aeronautical industry, (aircraft as well as en- 
gine) experienced the greatest expansion and had 
the largest set of subcontractors of any industry on 
which our war effort depended: b 3 


“Personally we would like to see some (universal) 
manual devote time to controversial points sueh as 
tolerances, concentricity, etc. For example, we 
omitted tolerances on our drawings, as‘is done by 
some concerns, parts made by outside vendors would 
not fit at all.” 


Companies doing subcontracting in peacetime will 
find a lowering in costs of the product if a drawing is 
made as to leave nothing to guesswork. A vendor is 
not fmpelled to make a part costlier than necessary 
in order to “play safe” if he is given a drawing with 
complete tolerances for production and inspection. He 
will also save the cost of seeking information. 

It may be said that such drawings cost more in 
draftsmen’s time. That is true, and for a shop where 
a drawing doesn’t circulate outside of the room or 
building in which it originated it may be thought an 
unnecessary cost. The fact is that even where a 
drawing is used in various departments of only a 
small factory, if it is to be used for a period of time, 
the invisible cost to operations directly traceable to 
a drawing which is not completely informative more 
than offsets the time employed in making it a really 
complete permanent record. Time consumed by tele- 
phone calls and in trips to the drafting room by tool 
engineers, production and inspection personnel, etc., 
for interpretation and decisions is an invisible cost 
often disregarded in the past under the naive assump- 
tion that it constituted normal practice. 


RECOMMENDED DRAFTING PRACTICES FOR PRODUC- 
TION OF INTERCHANGEABLE COMPONENTS: In the ab- 
sence of any national industrial or government man- 
ual outlining a drafting practice insuring the manu- 
facture of interchangeable parts, it would be well for 
all designers and draftsmen to familiarize themselves 
with the principles described in the following: 


“Principles of Interchangeable Manufacture’ 
“Engineering Problems in Dimensions and Toler- 


ances’”* 
“Drafting Office Practice in Relation to Interchange- 


able Components’”* 


Every dimension on a drawing (and permissible 
deviation from correct geometrical position) should 
be toleranced by one of the following methods: 


1. Individually 

2. By a title-block standard “unless otherwise speci- 
fied”, etc. 

3. By a shop standard of workmanship which should 
accompany the drawing when it is sent to a new 
outside supplier. 


The following relationships of functional surfaces 
require statements of fact regarding their permissible 
deviation from exact geometry so that drawings can 
be interpreted successfully for interchangeability. 
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Tolerances should be based on what is permitted, 11. Surface roughness. “How smooth is. smooth?” 





rather than on what is desired: Give the answer where necessary in microinches, etc. 
- (see AS-107 or ASA-B46). Avoid use of. “grind” 
1, Flatness (of a surface) for a fine surface. A fine grind may vary from 5 
2. Straightness (of lines and holes; also an element to £0 microinches in surface roughness, Further- 
of flatness) more, ‘fine’ surfaces may be obtained by a variety 


. Parallelism (of axes or surfaces) of methods. 


. Alignment (of holes and surfaces) 

. Squareness (of holes or surfaces) 

. Roundness (of holes, cylindrical shapes, etc.) 
. Concentricity (of holes or cylinders) 

. Symmetry (centrality—relation of keyways, dowel 
holes, etc., to centerline or functional surface) 
9. Profile dimensioning. All dimensions determining 
contour should be without tolerances, defining a 
datum line from which a tolerance is given estab- 
lishing a zone of tolerance (this avoids conflict- 


Such unqualified statements as: “This surface 
must be flat’, “These surfaces must be square with 
each other’, and “These diameters must -be concentric 
with each other”, should be avoided beeause they are 
not specific. They do not indicate how flat, how 
square, or how concentric. They are confusing to 
the shop outside of the originator of the drawing 
and lead to the making of scrap if the operator in- 
terprets them too carelessly, or, if he plays safe and 
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ing tolerances) makes the part better than is actually necessary, the 
10. Hole patterns. These should be dimensioned by part will be excessively expensive. 
co-ordinates accompanied by tolerances. Value of Fig. 3a is a good example of a drawing which, if 
tolerances will depend on’ whether holes are func- sent to distant subcontractors, would lead to fabri- 
tional or nonfunctional cation of inacceptable work or to considerable wasted 
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8 HOLES EQUALLY SPACED 
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time in determining exactly what is required. With 
this piston pin dimensioned as shown, the inspection 
department could accept a pin 0.0005-inch larger at 
one end than at the other; a pin out-of-round by 
0.0005-inch; or one which could be 0.0005-inch less 
in diameter at the center than at the ends, Further, 
the designation “G” (grind) is not definite enough to 
define surface finish. 

All of these uncertainties might result in a part un- 
suited for service as a piston pin. Additional, more 
definite information should be given as in Fig. 3b, 
wherein circularity, parallelism, straightness, and sur- 
face finish are specified to definite limits. As re- 
gards surface roughness, the designation given indi- 
cates a finish of 10 rms in average height of rough- 
ness, a waviness height of 0.0001-inch and a multi- 
directional grain or pattern (Superfinish). In all 
cases the roughness value specified is the maximum 
allowable. 

Fig. 4a is another example of a drawing not spe- 
cific enough to insure trouble-free interpretation, 
while Fig. 4b shows a completely specific drawing of 
the same part. It will be noted in Fig. 4b that con- 
centricity and squareness notes are necessary, for 
while sufficient accuracy may be obtained if work is 
performed on well-established centers, there is no 
guarantee of this result and some subcontractor may 
wish to use other methods of machining. Concen- 





tricity between the bolt-hole circle and the pilot di- 
ameter, B, also is necessary. The thrust face (mid- 
dle flange) requires a smooth, full bearing and a cir- 
cular grain (not a “sunburst” pattern) to insure 
against wear and cutting. All axial dimensions should 
be based on this surface as a datum. 

While the co-ordinate method of dimensioning the 
hole pattern, as indicated in Fig. 4b, is the one pre- 
ferred by a majority of manufacturers, many leading 
companies are adopting the “true position” method 
of dimensioning hole patterns similar to the principle 
advocated by C. A. Gladman’, but using notes instead 
of symbols, i.e., “8 HOLES EQUALLY SPACED AND 
LOCATED WITHIN .004-INCH OF TRUE POSI- 
TION.” True position might be defined in this case 
as the intersection of the basic angle (45 degrees) 
with the hole pattern circle located by the basic 
diameter. 

Amount of thread runout is specified because lack 
of this information often has caused a lot of ques- 
tioning. As in the case of the piston pin, surface 
finish designations are necessary, “G” not being suf- 
ficiently specific. 


Fig. 5—Below—Drawing of hexagon-head bolt rendered 
on recommended 8/2 by 11 drawing format.. The definite 
and complete specifications shown serve as a positive 
guide for both production and inspection personnel. Note 
generous use of AMS and AS standard specifications 
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A good example of a drawing leaving little doubt 
as to what is acceptable is that shown in Fig. 5. The 
hexagon-head bolt illustrated is one of a category 
of parts made in huge quantities during the last war. 
Note how everything required of the fabricator is 
indicated in definite, specific terms and, also, that 
the complete specifications listed will leave no doubts 
in the mind of fabricator or inspection department as 
to what will be acceptable. It should be noted, also, 
that the format on which this drawing is rendered 
is that of the 8% x 11-inch size herein recommended. 

Miscellaneous recommendations for insuring that 
drawings will be suitable for subcontracting in quan- 
tity production of interchangeable parts follow: 


1. Give end results rather than the means of obtain- 
ing them (means is the job of the shop) 

2. Avoid terms “Grind”, “Ream”, etc., which limit 
the subcontractor in developing his own methods 
of achieving the required size or finish. Specify 
instead surface finish in microinches either in 
general notes or as a _ specification reference 
(ASA-B46 or AS-107) 

3. Dimension for latitude in inspection and to limits 
which are readily attainable by normal produc- 
tion means. (It should be realized that tools, jigs, 
bushings, pilots, etc., wear, resulting in an occa- 
sional below-standard grade of product, not actual- 
ly subject to rejection, however, if drawing toler- 
ances are liberal enough to permit acceptance by 
the inspection department) 

4. Refer, where necessary, to fact that part must fit 
a master gaging system to insure interchange- 
ability; such gages to be furnished to the subcon- 
tractor (splines, for instance, have many possible 
permissible errors, and while these may be 
checked individually, the effect of their accumula- 
tion on the fit can only be checked by receiving 
and plug gages) 

5. Establish datum surfaces in eack: plane where 
needed and run all dimensions from such sur- 
faces. This enables a subcontractor to tool up 
more intelligently by knowing where the impor- 
tant shoulder or surface is in each plane 

6. Tolerance liberally wherever feasible. Do not use 
a general note such as “Unless Otherwise Speci- 
fied, plus/minus 0.010” for the most liberal toler- 
ance unless it is really necessary. For instance, 
an unimportant length may well be plus/minus 
0.030 or more. While under normal operating 
conditions it may be easy to hold a dimension to 
plus/minus 0.010, a quantity of parts may be made 
in excess of the plus/minus 0.010, leading to pos- 
sible proper but unnecessary rejection by an 
inspector, especially one representing the Army 
or Navy, who considers the drawing as his “bible’”’. 


Standards Applicable to All Fields 


The claim has been made by some fabricators 
that standardized drafting could not be made to 
apply to all the diversified fields of engineering. How- 
ever, it should be remembered that in the proposed 
standardized drafting practice, principles are dealt 
with and not details, and there is no probability of 
infringing on the initiative of special practices as 
regards freedom of design. The following three re- 
quirements of a standardized drawing could be ful- 
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filled equally well in the drawing for a machined part 
or any structure: 


1. Uniformity of size and format 

2. Uniformity of language used on drawing (ap- 
proved drawing practice), etc. 

3. Dimensional information for part described on 
drawing adequate for it to be made at a location 
distant from place where it is assembled with 
mating part. 


These requirements could be met in a, drawing of 
a wheelbarrow, airplane engine part, or the girder 
of a bridge. The difference would be in degree rather 
than in principle. The wheelbarrow part would have 
wide tolerances for size and material, the engine 
part finer tolerances, and the bridge part tolerance 
would be covered in a supplementary specification, 
all of which conditions would be provided for in the 
standard. 

There is nothing untried in the practices outlined 
and recommended. They are in use in whole or in 
part by many of the large manufacturing companies 
which were concerned with extensive subcontract- 
ing during the last war, and are incorporated into 
many of their private drafting manuals. However, 
as a composite picture, they have never appeared 
in public print. 

There is a growing realization of the economy in 
adopting these practices in the making of drawings 
suitable for country-wide subcontracting of machine 
components in peace or war. Certainly the principles 
and practices outlined will receive understanding 
and approval from those experienced in making 
drawings for interchangeable parts to be made in 
quantity production by the subcontracting system. 
Those not having had such revealing experience will 
find it cost-saving to make all drawings of long-time 
value, completely informative. 

Somebody, sometime, has to decide on acceptable 
tolerances, etc., which do not appear on incomplete 
drawings. If the draftsman is not competent to do 
so, let him get this information from the shop man 
who will have to make the part. In any case, let these 
data be entered on the drawing instead of constitut- 
ing an “unwritten gentlemen’s agreement”. between 
shop men, inspectors and assemblers. 


REFERENCES 


1. Aeronautical Drafting Manual, Society of Automotive Engineers, Inc., 
29 West 39 St., N. Y. 15. 

2. ‘Proposed Agenda of ASA War Committee on Drawings and Draw- 
ing Practice’, Industrial Standardization, W. A. Bischoff, June, 1945. 

3. Drafting Room Manual of the Air Technical Service Command, 
Wright Field, Dayton, Ohio. 

4. Principles of Interchangeable Manufacturing — Earle Buckingham, 
1920, Industrial Press, N. Y. 

5. ‘‘Engineering Problems in Dimensions and Tolerances’’—W. B. Wer- 
ring, Monograph 1941, Bell Telephone Laboratories, N. Y. 

6. ‘Drafting Office Practice in Relation to Interchangeable Compon- 
ents’, C. A. Gladman, National Physical Laboratory, England. 
(Copies of this pamphlet are obtainable from the Society of Automo- 
tive Engineers, Inc., 29 West 39th St., N. Y. 15.) 

7. Drawings and Drafting Room Practice*, booklet Z14.1, 1946, Amer- 
ican Standards Association, N. Y. 

8. ‘‘Drafting Room Practice’ (a review of the Gladman paper), Ma- 
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* This was the original and only national drafting practice manual 
for a number of years, but the latest revision was completed in 1943 
at a time when the war emergency caused intensified activity toward 
standardizing drafting room practices among war contractors. Refer- 
ences Nos. 1 and 3 are more representative of later and preferred gen- 
eral drawing room practices. 
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verrunning clutch, below, was developed 
() for alternaie-rotation drive of a portable unit 

which required a reciprocating motion of its 
carriage. Cost, space, weight, and maintenance 
were determining factors for the drive. Hydraulic 
equipment which normally might be used for this 
purpose proved too cosily. 

With the pulley running in the direction indicated 
by the arrow, a roller is wedged between a rocker 
and the hub of the clutch. This rocker is held in 
position by a latch on the lower end of the cam 


on the left side of the clutch as shown in the end 
view. In this position the carriage of the unit is 
moving toward the right. At the end of its travel 
the carriage contacts a spring-loaded thimble on 
a shifter bar. A detent on the bar allows it to 
shift to the right, bringing a trip collar into con- 
tact with the driving cam and releasing the rocker. 
Wedging action crowds the roller, shifting the 
rocker into a position where it is caught by the 
latch on the second cam. At the same time a sim- 
ilar trip collar on the other side of the clutch moves 
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away from its cam. The drive then free- 
wheels until it is reversed and the opposite 
cycle takes place. This clutch was designed 
by Harry Bern, Chicago, for operation by a 
single-phase motor equipped with an inex- 
pensive drum type reversing switch. 


Resistance of Materials to destruc- 
tive action of cavitation is being studied at 
Allis-Chalmers Manufacturing Co. with ac- 
celerated test apparatus illustrated at right. 
Using a high-frequency oscillator with elec- 
tronic control, the equipment vibrates speci- 
men materials at a frequency of 6500 cycles 
per second and amplitude of 0.00342-inch in 
seeking materials which have high resist- 
ance to pitting, are economical, are easy 
to cast and fabricate, and can be used for 
repairing pitted surfaces. 

High-speed movies have shown that the 
voids caused by cavitation form vapor 
bubbles of the order of 0.3-inch in diameter, have a 
life of about 0.003-second, and collapse at a maxi- 
mum rate of 765 feet per second upon the surface 
on which they are formed. Calculations indicated 
that this rapid collapse produces a water ham- 
mer, causing pressures of at least 50,000 psi on the 
surface. This hammering results in pitting action 
on the surface of the material, probably due to 
fatigue failure. 

In the accelerated test a small sample or but- 
ton of the material to be tested is attached to the 
end of a nickel rod which vibrates longitudinally 
in the electronically induced alternating magnetic 
field. The rod is so positioned thai the test speci- 
men is slightly under the 
surface of a constant-tem- 





below gives the desired system pressure by vary- 
ing the fulcrum position of the stroke linkage. Full- 
stroke low-pressure position is shown in drawing 
and the maximum-pressure position is indicated in 
the insert. Located in the pump housing, fulcrum 
ways position the pivot point of the linkage ac- 
cording to the length of the arm between the pis- 
ton-rod yoke and the fulcrum nut. Rotation of the 
pump handle adjusts this length according to the 
pressure desired. 

Double action of the pump is accomplished with- 
out the customary metal ball, seat and spring in 
the piston. Only one ball check is employed at 
the pump inlet in the cylinder head. A stationary 





perature distilled water bath, 
causing an accelerated for- 
mation of cavitation bubbles 
on the surface of the sam- 
ple. Weight loss of the 
specimen during two hours 
of test, equivalent to years 
of service, is a measure of 
the pitting which has taken 
place. 

Among materials tested 
have been stainless steels, 
































bronzes, sprayed metals, 
several of the superalloys, 
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and rubber coatings. 





Adjustable Stroke 
hand-operated hydraulic 
pump illustrated in section 
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O-ring serves as both seal and piston by-pass seat 
as indicated in the insert of the piston head. In this 
way the cylinder can be made relatively short and 
the pump operated with efficiency, the piston action 
itself seating and unseating the O-ring at each 
reversal of stroke. 

Invented by S. Schlein, Cleveland, the pump has 
a steel or light metal casting which incorporates 
the cylinder, piston block, mounting legs and ful- 
crum ways. Unit may be completely disassembled 
and the piston withdrawn by removing a Truarc re- 
taining ring in the cylinder head and a pin in the 
piston-rod link. In this way maintenance is facili- 
tated without removing pump housing from its in- 
stallation. 


Chip removal by air suction is accomplished 
with the device illustrated at right and designed 
by Gisholt Machine Co. The device utilizes shop 
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air supply to remove chips dur- 
ing drilling operations for balanc- 
ing clutch assemblies. Chips are 
sucked up a tube which fits close- 
ly about the drill, thus precluding 
the possibility of chips remain- 
ing in the assembled parts of the 
clutch. 

Acting as both chip remover 
and drill guide, the tube is stand- 
ard steel tubing with 0.001-inch 
chromium plate on both inside 
and outside. The inside diameter 
has about 0.020 to 0.025-inch 
clearance for the drill before 
plating. With this clecrance 
cast-iron chips are readily drawn 
upward between the drill flutes 
and exhausting them through the 
venturi with the air jet. 

As shown in the drawing at 
left, section AA, shop air passes 
through a jet into a venturi, cre- 
ating a suction in the drill tube 
to pull air and chips from the 
point of drilling. Designed for 
use on a Gifford drill spindle, this 
device is useful only for drilling 
into flat-finished cast-iron surfaces 
to a maximum hole depth of one 
inch. A counterweight and pul- 
ley arrangement, attached to the 
drill spindle, compensates for the 
weight of the chip remover and 
facilitates manual control of 
spindle feed. 
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Fig. 1—Free running pulley of 
a Gisholt turret lathe ‘ 
two electric clutches mounted 

in the drive arrangement 


Simplify Machine Control 


By James A. Mason and 


Chief Engineer 
Industrial Division 
Warner Electric Brake Mfg.Co. 
Beloit, Wis. 


ULFILLMENT of the current trend in machine 
F eccisn toward more and more completely auto- 
matic operation can be greatly augmented 
through the use of intercoupled electrical circuits and 
components. They provide easier control, better flex- 
ibility and a minimum of adjustment. An important 
link in the drive system of any machine is the clutch 
or clutches and in this program of improved auto- 
maticity, electrically actuated units meet the re- 
quirements, Fig. 1. At the same time, electric clutches 
provide the fastest and most convenient method of 
control response. 
To exemplify the principles involved in the appli- 
cation of electric clutches to machines in general, an 
interesting and highly successful design in which 
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L. A. Leifer 
Assistant Chief Engineer 


Gisholt Machine Co. 
Madison, Wis. 


they are employed, Fig. 2, will be discussed. In this 
Gisholt saddle type turret lathe, the use of electro- 
magnetic drive clutches has produced a faster and 
safer semiautomatic machine tool. 

Basically, the clutch consists of two parts—the 
annular-shaped magnet containing the energizing 
coil, and the segmental armature. Sections of these 
two parts are shown in Fig. 3 along with their respec- 
tive descriptions. The magnet coil draws from 0.3 
to 0.4-ampere at 90 volts de from a small rectifier in 
the control panel. The power requirements are, there- 
fore, approximately 35 watts. The magnet, being a 
highly inductive device, when energized has an in- 
herent build-up delay of approximately 0.1-second. 
This provides the quick action necessary, but, at the 
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same time allows a smooth and gradual buildup of 
torque. The amount of torque to be transmitted and, 
therefore, the acceleration and deceleration, can eas- 
ily be controlled by varying the current to the mag- 
net coil. This is accomplished by a simple extérnal 
rheostat in the magnet circuit. 

The clutches of the turret lathe are mounted be- 
tween the headstock pulley shaft and a. free-running 
sheave which, in turn, is connected to;the drive motor 
through multiple V-belts, Fig. 4. The small space 
required for the clutches allows both forward and re- 
verse clutches, with their associated slip rings, to be 
mounted within the free running pulley arrangement 
shown in Fig. 1. The two clutches with their respec- 
tive slip rings in place but with the sheave removed 
are shown in Fig. 5. 

A standard electrical control station is conveniently 
mounted and gives the operator complete control of 
the spindle as to direction of rotation, start and stop, 
and forward inching without changing the speed or 
direction of the driving motor. The desirability of 
such an arrangement is self-evident in that special 
motors and controls for high cycle duty are not re- 
quired. 

A schematic diagram of the control circuit is 
shown in Fig. 6. Pressing the “start” button causes 
the traverse and spindle drive motors to start. Mov- 
ing the “reverse-stop-forward” switch to the “for- 
ward” or “reverse” position, connects 90 volts de from 
the rectifier through resistor R1 across the terminals 
of the respective clutch magnet coil. Time-delay re- 
lay contacts TDR2 remain open for a predetermined 
length of time. Resistor R1 is applied to permit ad- 
justment of the total resistance across the rectifier to 
such a value that a “soft” engagement occurs. Full 
current to the magnet occurs at the point when 
TDR2 contacts close. This current value is normally 
between 0.25 and 0.3-ampere. 

Moving the reverse-stop-forward switch from either 
forward or reverse to stop position, opens the con- 
tact to the driving clutch and makes the contact to 
the zero-speed switch SS1. This is a rotary switch 
driven by the high-speed clutch shaft and connected 
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in such a manner that when the spindle is driven in 
a “forward” direction, a contact is set up in the “re- 
verse” clutch; whereas, when the spindle is driven 
in the “reverse” direction, a contact is set up in the 
“forward” clutch. As a consequence, when the selec- 
tor switch is moved to the “stop” position, the clutch 
opposite to the driving clutch is automatically ener- 
gized through the zero-speed switch to apply a retard- 
ing torque for braking the headstock spindle rapid- 
ly to a standstill through the resistance R2. With 
the headstock gears set for the lowest spindle speed, 
the zero-speed switch contacts are adjusted to open 
just as the spindle reaches a complete stop. 

Moving the reverse-stop-forward switch from the 
forward to reverse position disengages the forward 
clutch and engages the reverse clutch. The switch 
must always pass through the stop position when 
this takes place, thus engaging TDR2 and placing re- 
sistance R1 in the circuit. The zero-speed switch 
SS1 is by-passed at this time and the reversing clutch 
brings the spindle through zero rpm and up to speed 
in the opposite direction. In this case, appropriate 
resistances are placed in series with the magnet coil 
to allow initial cushioning. After full speed is at- 
tained, the resistance is removed and the necessary 
torque is transmitted by the clutch. Full reverse at 
tapping speed can be accomplished within a fraction 
of a second on a 30-hp lathe. 

Speed changes on the lathe are accomplished by 
the manipulation of the Gisholt speed-selector dial or 
by movement of the “Hi-lo” lever. This can be ac- 
complished either in the running or stopped position. 
Movement of this selector dial engages the pressure 
switch contacts energizing the time-dalay relay. This 
immediately opens contacts to the forward clutch 
(or reverse clutch if reverse rotation is in use at the 
time) and closes contacts to the zero-speed switch 
SS2. One set of time-delay relay contacts remain 
closed for a predetermined length of time, thus en- 
gaging the reverse clutch in a braking action to re- 
duce gear speeds for easy shifting. When gear shift- 


Fig. 2—Gisholt saddle type turret lathe in which a pair of 
electric clutches provides for operation in either direction 
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Fig. 3—Cross section of magnet and wear surface of clutch. 

Segments are used to maintain linear expansion for full 

contact with the friction material of the magnet section 
at all times regardless of heat produced 


ing is accomplished, the delay contact opens the re- 
verse clutch circuit and closes the forward clutch con- 
tacts through a resistance R3. When up to speed, the 
pressure switch drops out and normal current to the 
clutch is obtained through normally closed TDR1. 

Inching is controlled by applying a reduced clutch 
current through a button so marked. Duration of 
the pushbutton contact determines the amount of 
spindle movement. This permits the 
operator to inch uniformiy in any 
gear range. It is often desirable to 
chuck pieces with forces greater than 
can be manually applied through a 
chuck wrench. An electric chuck 
wrench is, therefore, a machine ac- 
cessory. Inching of the chuck to the 
proper position for entry of the au- 
tomatic chuck wrench is accomplished 
as explained above. The wrench it- 
self has the necessary limit switches 
that will not allow engagement in the 
chuck while the machine is in move- 
ment, or spindle engagement when 
the wrench is in the chuck. 

Several standard machines are per- 
forming special inserting or screw- 
down operations by setting the rheo- 
stat TR and adjustable resistance R4 
at the desired current to cause the 
clutch to slip upon reaching the prop- 
er torque. This allows a predeter- 
mined torque to be put on the screw- 
ing operation but, at the same time, 
disallows the possibility of overload- 
ing any of the lathe parts or the piece 
being screwed down. 

One interesting use of the full re- 
versing feature has been the success- 
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Fig. 4—Above—Multiple V-belt drive to the pulley and 
clutches of the turret lathe 


Fig. 5—Below—The two electric clutches with the pulley 
removed showing the slip rings for powering the units 
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ful finishing of undercuts requiring machining over 
less than one revolution of a spindle. By synchroniz- 
ing the operation of the reversing button and the tool 
feed, repeated cuts over less than 360 degrees can be 
performed. This repeated reversing is practicable 
because only a small percentage of the total ma- 
chine inertia is in the critical location on the driven 
side of the clutches. 

An outstanding result of the functioning of the con- 
trols described is that even mishandling or operating 
in an unconventional manner will not cause damage. 
Even when operating at high spindle speeds, shift- 
ing of gears, reversing of spindle direction, starting 
or stopping are accomplished effortlessly. There can 
be no misadjustment or overloading of the two 
cushion drive clutches regardless of operation. 

The motor in this type of lathe is con- 
stantly turning in one direction. This 


the magnet coils, it is easy to regulate the degree of 
acceleration or decleration as desired for a particular 
function. The wiring is straightforward and easily 
adapted to standard machine control circuits. By the 
addition of auxiliary controls, such as electronic am- 
plifiers and grid controlled thyratrons, many more ap- 
plications are not only feasible, but entirely practical. 
In tests, full buildup time of the magnet has been re- 
duced from the normal time required of 0.1-second to 
less than 0.01-second. This speed of operation offers 
a great many unusual possibilities in the design of 
automatic and semiautomatic machines. 

Authors’ Note: Certain of the features and ap- 
plications described in this article constitute the sub- 
ject matter of pending patent applications by the 
Gisholt Machine Company. 





permits more of the rated horsepower 
of the motor to be used in actual cut- 
ting, requires a minimum of electrical 
equipment, and a minimum of electrical 
power consumption. 


Start and Stop Operation 


Use of these same type electric 
clutches on an automatic lathe is illus- 
trated in Fig. 7. In this case, one of the. 
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NOMENCLATURE 





clutches acts as a brake and complete 











stopping and starting of a spindle is 
accomplished eight to ten times per 
minute. It is increasingly evident that 
the use of electric clutches and brakes 
provides a means for faster and more 


S— Spindle motor storter 
7 —Troverse motor storfer 








C—Coolont pump storter 
TR —Torque rheostot 
FC—forword electric clutch 
AC -Reverse electric clutch 
























































flexible operation. The mere fact that SS-Zero-speed switch Chuck o 
no auxiliary equipment must be actuated TOR-Time delay reloy So. Elecine wrench interlock AD 
before the clutch begins developing PS-Pressure switch | Quan Uh- rr 
torque indicates this method is far su- Rect -Selenium rectifier TOR27-~ 
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Patent applied for. 


Fig. 6 — Above — Schematic 
control circuit for the turret 
lathe shown in Fig. 2 


Fig. 7—Left—Electric clutches 
on this Gisholt automatic 
lathe permit complete stop- 
ping and starting eight to 
ten times per minute 
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By David Ritchie 
Supervisor, Molding Dept. 
Synthane Corp., Oaks, Pa. 


AMINATED plastics have been applied most 
widely in the machine field to that type of part 
which is cut or stamped from basic sheet, rod 

and tube forms. Relatively few designers seem to 
realize the freedom of form and shape (particularly 
with reference to changes in cross section within a 
part) which can be obtained with laminated plastics by 
means of molded-laminated and molded-macerated 
methods of manufacture. An excellent example of 
the complex parts which can be produced by the 
molded-laminated method is the stocking examiner 
form shown in Fig. 1. 

Designers and engineers might well consider the 
molding technique used to produce such parts, and 
thereby learn to what degree they may allow them- 
selves more latitude in specifying laminated phenolics 


Fig. 1—Above—Intricately shaped parts such as this stock- 
ing examiner form used in textile industry (see drawing, 
Fig. 6), are readily made by molded-laminated process 
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Molded-Laminated 


Machine Parts 


... offer properties on par with 
stock-form laminates at lower 
cost than machined laminates 


and melamines for parts requiring the particular 
combinations of electrical, mechanical, physical and 
chemical properties characteristic of the materials. 

In making molded-laminated parts, the raw lami- 
nations, impregnated with uncured resin, are cut 
to special shapes depending upon the ultimate part 
shape, stacked up, and placed in a mold which cures 
the material, under pressure, to finished part size. 
Polymerization is simultaneous with the part forma- 
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Fig. 2— Above — Insulating wire clamp is example of 

molded-laminated part in which uniformly shaped laminae 

are used in stack-up, being pressed to varying thicknesses 
required within the mold 


Fig. 3 — Below — Molded-laminated high-dielectric clamp 

cover for welding electrode holder in which additional 

narrow strips of laminae are placed in stack-up to produce 
the strengthening ribs 








tion. One step does it all, in contrast to the tradi- 
tional procedure of first making the blank (sheet, 
rod or tube) and then developing the part therefrom 
in the machine shop. 

In making molded-macerated parts the procedure 
is the same except that the raw impregnated fabrics, 
papers or matted fillers are chopped into %-inch to 
14-inch squares which are loaded into the mold in 
random fashion. 

It is also significant that the overall finish of parts 
made by the molded-laminated and molded-macerated 
methods of manufacturing is smooth and hard. It is 
seldom necessary to cut through the polymerized 
resinous surface and expose the ends of embedded 
fibers, as is the case when machining parts to final 
shape from blanks. 

These methods are desirable when: (1) Part quan- 
tities warrant the mold cost, (2) overall finish is 
important, or (3) configuration is such that difficult 
machining would be required to attain final shape 
from stock forms or blanks. 


Properties on Par with Regular Laminates 


As for physical, electrical and chemical properties, 
molded-laminated parts are generally the equivalent 
of regular laminates in the usual sheet, rod and tube 
forms. In one series of comparative tests, short-time 
dielectric strengths were found to be identical at 
325 volts per mil, flexural and compressive strengths 
were identical at 20,000 and 38,000 psi respectively, 
and Izod impacts were the same at 3.2 psi minimum. 
Tensile strength in the molded-laminated specimen 
was only slightly lower than in the machined piece 
(9,000 psi as against 9,500 psi), but resistance to 
water absorption had been improved (only 0.5 per 
cent in contrast to 1.7 per cent on a 24-hour test) 
thanks to the fact that no fiber ends were exposed 
by sawing or cutting. 

Tests on molded-macerated samples, made at the 
same time, showed equally good resistance to water 
absorption, but the following sacrifices from molded- 
laminated properties in the interest of easier mold- 
ability: 20 per cent less short-time dielectric strength; 
13.3 per cent less tensile strength; 40 per cent less 
flexural strength; 29 per cent less compressive 
strength; and 37 per cent less Izod impact strength. 











Fig. 4—Left—This molded- 
laminated auto distribu- 
tor part is produced of 
uniformly shaped lami- 
nae which are bunched 
in the mold at the junc- 
tion of the two legs to 
produce the thickness re- 
quired 
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Fig. 5—Right—Example of in- 
tricate stack-up used to pro- 
duce molded-laminated part 
of complex shape. This stack- 
up was used to mold the part 
shown in Fig. 6 
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Fig. 6 — Below — Stocking 
examiner form used in tex- 
tile industry (see photo, Fig. 
1), is of intricate varying 
cross section at portions of its 
length. Over three feet long, 
it is molded of laminae by 
using the intricate stack-up 
shown in Fig. 5 
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In all three cases—machined, molded-laminated and 
molded-macerated specimens—the specific gravity (at 
1.36) and the Rockwell hardness (at 105 to 110 on 
the M scale) were the same. 

There are three principal.ways by which variation 
in configuration and cross section is attained in the 
manufacture of molded-laminated parts. First, if 
the sections of the part can be conceived of as a 
“bent” form of reasonably uniform thickness, the 
raw impregnated laminations may all be cut to the 
same shape and simply stacked up, the bending oc- 
curring inside the heated mold during the curing 
process. Minor variations (10 to 20 per cent) in 
thickness are achieved by merely pressing the fibers 
of the laminations more closely together at the thin 
points. The small insulating wire clamp shown in 
Fig. 2 is an example of this technique. The part 
shown in Fig. 3 (a high-dielectric clamp cover for 
welding electrode holder) is of the same type, with 


(Concluded on Page 178) 
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Fig. 7—Below—Examples of laminae stack-ups and the 
parts produced after molding 
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LTHOUGH plaster-mold casting is an 

ancient foundry art, it has within re- 

cent years found wide application to 
industrial castings. With the advent of 
modern foundry equipment and production 
methods, plaster-mold castings are now be- 
ing engineered and designed for extensive 
use. Any designer who overlooks their pos- 
sibilities may be passing up an opportunity to im- 
prove the quality of his casting design and reduce 
manufacturing costs. 

Brief description of the methods employed in pro- 
ducing plaster-mold castings will be helpful in under- 
standing the dimensional control and well-defined 
surface detail obtainable in these castings. Plaster 
molds are made from a mixture of ordinary indus- 


Fig. 1—Metal patterns mounted on interchangeable unit 
strip plates are assembled in a flask. Number of patterns 
per plate is determined by the rate of production specified 
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By W. G. Wilkins 


President 
Universal Castings Corp. 
Chicago 
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ialspnd design considerations 


Fig. 2—Cast aluminum turbine wheel for automotive torque 
converter showing smooth surface of the curved blades 


trial plaster, talc and water. The mixture is hot and 
in the form of a slurry as it flows by gravity from 
the mixing head into the flask. In this state it 
readily forms itself around -and over highly polished 
brass patterns, picking up the finest engraved detail 
of the pattern. After a short period, during which the 
plaster takes on its set and becomes solid enough to 
hold its shape, the mold is extracted from the flask 
with a vacuum head. The molds are always made 
in cope and drag sections. 

Drying of the molds is done in a continuous oven, 
where the free moisture and also the water of crystal- 
lization is driven off. No moisture is present when 
the molds receive the metal, and consequently no 
steam or gases are formed. After being thoroughly 
dried, the two halves of the mold are assembled. If 
cores are required they are set in the drag prior 
to assembly of the cope. Cores are produced from a 
similar plaster mixture and are baked at the same 
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Fig. 3—Cast aluminum wheel for automotive torque con- 
verter showing curved blades tapering off to sharp edge 


temperatures as the molds. Coreboxes are constructed 
with the same precision and care as the patterns. 
They are always made of engraver’s brass, highly 
polished. Cores produced are accurately sized, have 
a smooth glossy surface, and the internal cavities 
or recesses which they form in the casting reproduce 
these qualities. 

After the molds have been poured, and the castings 
solidified, the plaster is broken away from the casting 
and the cores, if any, are washed out with a high- 
pressure jet of water. Smooth surfaces of the cast- 
ing are therefore not nicked or scratched, and the 
dimensional accuracy, together with the sharp detail, 
is undisturbed. Completely dehydrated plaster has 
no chilling action on the metal and its low thermal 
conductivity provides for slow cooling of the metal 
in the molds. 

The resulting slow solidification of the castings 
tends to prevent any stress concentration and also 
promotes machinability and uniform hardness. Wear- 
ing qualities are materially improved. Plaster molds 
permit accurate control of metal shrinkage, and dis- 
tortion and warping of castings is negligible. The 
casting surfaces have a uniformly smooth finish upon 
removal of the plaster. 


Metal Compositions 


It is possible to cast a wide variety of alloys in 
plaster. Some of these alloys are listed in the accom- 
panying table. All are copper base metals, except 
UC 100.4 aluminum. Pure copper, although not listed, 
may also be cast. 

Yellow brass No. 10 is used in greater quantity 
than any other composition. It is lowest in cost and 
will meet the requirements of most ordinary brass 
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metals. Its physical strength is good. Its toughness 
rating is somewhat higher than the average bearing 
brass but it can easily be machined. It has a wide 
application in miscellaneous castings where unusual 
physical requirements are not a factor. Typical uses 
are brackets, brush holders, frames, ornamental cast- 
ings, etc. 

Manganese bronze XX is a high-strength material, 
with a minimum tensile strength of 95,000 psi and 
yield strength of 60,000 psi. Hardness averages 190 
Brinell. This alloy is used largely for gears, clutches 
and other types of castings, which require unusual 
wear-resisting characteristics and where stress con- 
centration is high. The metal casts easily and will 
reproduce excellent detail. It has lower ductility than 
some of the other alloys due largely to the manga- 
nese content and its resultant high tensile strength. 
It is not as easily machined as yellow brass, but with 
the aid of carbide-tipped tools it handles satisfac- 
torily. Corrosion resistance is good. 

Aluminum bronze is next in line to manganese 
bronze for physical strength application. It has a 
higher ductility and is unusually tough. Resistance to 
shock and impact loading is good. Wearing qualities 
are excellent. Although it is not entirely free-ma- 
chining, it can be cut rapidly with the proper carbide- 
tipped tools. Threading can be accomplished satis- 
factorily. The alloy has good corrosion-resisting 
properties and finds considerable application in pump 
impellers, valve parts and bodies, gears and levers. 
It has a tensile strength of 83,000 psi and a yield 
strength of 30,000 psi. 

Nickel brass has good ductility and corrosion-resis- 
tant qualities. Nickel content adds materially to cor- 
rosion-resistant properties. It is used in lock cases, 
handles and ornamental designs, where a white metal 
finish is required on exposed parts. It also has a 
limited use in dairy equipment and food processing 
machinery. It casts well in the foundry and is pro- 
duced as one of the standard alloys. The cast 
surface is unusually smooth and glossy. With 
a casting of nickel brass alloy, very little 


Fig. 4—Manganese-bronze roller retainer. Pockets 
are cast smooth and to size for receiving rollers 
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polishing is necessary to give it either a white satin 
or mirror finish. Surface porosity is well controlled 
and rarely appears as an objectional defect in polished 
surfaces. 

Nickel brass 22 per cent has essentially similar 
physical characteristics to 15 per cent nickel. Uses 
are confined largely to food processing equipment and 
dairy equipment. It is almost always subject to 
highly polished finishes in its end uses. Metal struc- 
ture must be dense and highly polished surfaces free 
from porosity. This is particularly true when the 
surfaces of the casting are in contact with food. Any 
surface porosity which would permit secretion of 
bacteria would promptly disqualify the casting. Be- 
cause of its wide use in dairy equipment it has 
acquired the trade name of “dairy metal”. When 
given a high polish it has the same luster as stainless 
steel. 


Developed for Plaster Castings 


Aluminum UCC 100.4 is also known as Tenzalloy, 
developed particularly for plaster casting. Tensile 
strength is 25,000 psi as cast. The alloy responds to 
heat treatment, which materially increases the ten- 
sile strength and ductility. Surface of this alloy as 
cast. has a bright smooth-velvet appearance. It will 
take a bright aluminite finish satisfactorily. This is 
the lowest cost material of the available group of al- 
loys. Uses include instrument frames and cases, and 
machine parts such as levers and housings. Numer- 
ous other applications are made when weight and 
cost are important factors. 

Other compositions such as beryllium copper and 


Fig. 5—Four castings show: Gear teeth cast in face of 

wheel with other operational details, lawn mower gear 

having 3-point clutch lugs inside hub which do not show, 

spur gear with cast square hole in hub, and compound 
.. gear with cast teeth in face and edge 
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3eneral dimensional 
tolerance t0.005" 


Fig. 6—Above—Although general tolerance indicated is 

+ 0.005-inch per inch it is necessary to have + 0.010-inch 

per inch across parting lines and on other dimensions where 
length and section changes become factors 


Fig. 7—Below—Special thread cast in spherical split nut for 
assembly without machine work 





silicon aluminum bronze are also cast. Beryllium 
copper, although not listed as a standard, produces 
excellent castings in plaster. It can be heat treated 
to high physical strength and hardness ranging be- 
tween 400 and 440 Brinell. Application includes a 
variety of nonsparking tools, machine parts and die 
blocks. Other special alloys can be cast as required 
within the thermal limits of the plaster. 

Whenever possible, the designer should use stand- 
ard alloys to reduce costs. Foundries generally limit 
the number of alloys cast to the minimum that will 
meet their customers’ requirements. This is par- 
ticularly desirable in plaster molding because of the 
necessity of grouping a number of patterns for dif- 
ferent customers in one flask from which all castings 
must, of course, be in the same alloy. Higher scrap 
loss inevitably results from casting special analyses 
foreign to the everyday standard production. 

Designers should consider these higher cost fac- 
tors when selecting an alloy. Consultation with the 
foundry, prior to making the selection, will frequent- 
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ly benefit the designer as well as the foundry. In 
view of the high degree of detail obtainable in plaster 
mold castings, using alloys which are adaptable to 
the process, the closest co-operation between the de- 
signer and the foundry is necessary if full benefit 
is to be derived and production costs minimized. 


Designing For Plaster Castings 


Because of the flexibility of the process relating to 
production, dimensional accuracy, surface detail, and 
irregular sections, no comprehensive set of instruc- 
tions can adequately be developed. For example: It 
is not necessary, when designing for plaster castings, 
to limit their use because of quantity requirements. 
Quantities of 25 and 50 pieces are produced as read- 
ily as 100,000 pieces. It is merely a matter of pro- 
viding the required number of patterns, Fig. 1, to 
meet any given production schedule. 

Patterns can readily be duplicated from the master 
to provide for increased production as required. The 
flexibility of the process does, therefore, eliminate 
costly tooling during development and experimental 
stages. As production increases, it is only necessary 
to add additional pattern equipment by making dupli- 
cations of the master. Patterns used in the plaster 


Typical Physical Properties of Casting Alloys 








Type Tensile 12% in 
of Strength Elong. 2” gage  Brinell Rockwell 
Material (psi) (psi) (%) Hardness Hardness 
No, 10 Brass ..... 50,000 25,000 15 83-110t 50-70 (RB) 
~ 20 Aluminum  83,000t 30,000 9.0 150-185§ 80-90 (RB) 
ronze 
High Strength 95,000 60,000 5.0 165-210§ 85-95 (RB) 


Manganese Bronze 
Silicon Aluminum 59,000T 29,000 15 
Bronze 


116-137§ 65-75 (RB) 


15% Nickel Brass. 50,000 47,000 4.0 150-185§ 80-90 (RB) 
UC 100.4 Aluminum* 25,000 22,000 1.0 62-74% 70-80 (RE) 
22% Nickel Brass. 50,000 47,000 3.0 150-185§ 80-90 (RB) 


t This alloy responds to heat treatment. 
* After 21 days natural aging. 

§ 3000 kg load. 

t 500 kg load. 
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process are not expendable and, there being no wear, 
they never need replacement. . 

Since master patterns must be precisely construct- 
ed, dimensional tolerances are held to 0.003-inch with 
all surfaces highly polished. This care in construc- 
tion of the pattern is necessary in order to ovtain the 
dimensional accuracy and smooth surface of the cast- 
ings. Alteration to the master pattern is easily ac- 
complished if the designer finds it necessary to make 
changes. 

A recent and important application of plaster-cast 
surfaces is for torque converters in the automotive 
industries. The rotating wheels of these fluid drive 
units require close dimensional accuracy combined 
with a very smooth finish. The wheel illustrated in 
Fig. 2 has metal sections in the blades which vary 
from a sharp edge at the tail to %-inch in the nose, 
and metal surfaces approaching a polished finish. 
Since liquids flow over the surface of the blades they 
must offer little or no resistance to this flow, other- 
wise operating efficiencies would be greatly reduced. 


Has Knife-Edge Section 


Blade form of the wheel casting illustrated in Fig. 
3 cannot be die cast or fabricated. To sand cast 
them would require an extremely expensive polish- 
ing operation on all surfaces. In addition to sacrific- 
ing dimensional accuracy, blade thickness necessarily 
would be increased to compensate for the chilling 
action and freezing off of thin sections. The wheels 
illustrated are cast in aluminum with the trailing 
edges of the blades on both wheels cast to a knife 
edge thickness, while other sections of the blades in 
the smaller diameter wheel do not exceed 3/32-inch. 
The radiused nose of the blade in the larger wheel 
is approximately %-inch in thickness, and tapers 
back to a sharp edge. This accuracy combined with 
thin metal sections is a necessary design require- 
ment. Plaster, being a poor conductor of heat, is 
ideal for running the thin sections. 

Illustrated in Fig. 4 is an interesting manganese- 
bronze roller bearing retainer casting. A great deal 
of costly machining time has been eliminated by plas- 
ter casting this retainer. No machine work is re- 
quired within the pockets, the rollers being dropped 
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Fig. 8—Left—Aluminum 

control drum with cast 

spiral cable groove and 
guide groove in face 


Fig. 9 — Right—Casting 
illustrating 
cored sections incorpo- 
rating support bracket. 
Several parts have been 
consolidated 

one casting 


intricate 





into them in the as-cast condition. Straight milling 
through the pockets with a subsequent end milling 
operation to form the radius within the pockets has 
been eliminated. Other types of bearing retainers 
are also cast in plaster. 

A group of typical gear castings, produced by plas- 
ter molding, is shown in Fig. 5. Usually gear teeth 
are cast to size for service requirements such as 
lawn mowers, washing machines, spotlights, and sim- 
ilar applications dealing with simple transmission of 
power and motion. Whenever the accuracy of cer- 
tain types of spur gears calls for machining, it can 
be accomplished with a shaving die. Similar opéra- 
tions can be performed on other surfaces where ma- 
chined accuracy is required, such as cam surfaces, 
square and rectangular slots. The designer must 
keep in mind that plaster molding is not a substi- 
tute for machined tolerances as such. Thé process 
has its limitations. 

Brush holder castings have tolerances indicated in 
Fig. 6. General tolerances are +0.005-inch per inch, 
where the dimension is not across a parting line or 
controlled by a loose core. The tolerance on dimen- 
sions across the parting line is generally held to 
+0.010-inch per inch. Whenever stock is required 
for facing, boring or turning 1/32-inch is sufficient, 
unless the designer specifies more stock for finish. 


Holes Are Cast to Size 


Small holes for tapping can be cast to size, par- 
ticularly where the core can be formed as a part of 
the main body of the mold. If separate cores are 
needed to produce holes up to 44-inch diameter, they 
can usually be drilled cheaper than by making a 
separate core. Drilled holes can be spotted accurate- 
ly in the pattern, thereby eliminating drilling fix- 
tures. Separate cores, whether they be used for 


straight round holes or irregular internal openings in 
the castings, are produced from metal coreboxes made 
to the same exacting tolerances as the patterns. 

In the same manner as with other methods of cor- 
ing castings, cores must be supported and held rigid- 
ly within the mold. Thus adequate core print must 


(Continued on Page 192) 
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Optimum Diameters of 


Flexible-Cable Pull-Wires 


By Macon Fry 


Ordnance Consultant 
Harrington Park, N. J. 


N interesting case occurs when flexible cable 

pull-wires are required to operate around bends. 

It will be shown that, for given conditions of 
curvature of bend and fiber stress in the pull-wire, 
there is an optimum diameter of wire that provides 
maximum pull. Also it will be shown that the best 
material to use in such pull-wires is not necessarily 
that which has the highest tensile strength; a cri- 
terion or figure of merit will be set up for indicating 
the relative merit of a given material. Fig. 1 shows 
a pull-wire subject to tension as it bends around a 
curve. 


Let: 7 = Tension in wire, ib 

r = Radius of bend, in. 

c = Radius of wire, in. 

I = Moment of inertia of wire section, in.* 
M = Bending moment on wire, Ib-in. 

E = Young’s modulus, psi 
o, — Bending stress in wire, psi 
or = Direct tensile stress in wire, psi 

« = Total stress = o, + @,. 


From strength of materials: 


EI 
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The maximum available tension for a given allow- 
able stress occurs when dT /dc = 0: 





= 0.46542 r2 





Fig. 1—Section through pull-wire subject to tension as it 
bends around a curve 








Pull-wire 
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From Equation 8 it can be seen that the ratio 
o®/E? constitutes a figure of merit; the higher this 
ratio the more the wire will support under giver con- 
ditions. This demonstrates that it is not necessarily 
the strongest material which is best for this pur- 
pose, but the material having the greatest ratio of 
strength cubed to modulus squared. A similar sit- 

















Fig. 2—Metal belt working over pulleys presents condi- 
tion, relative to ootimum thickness and strength, similar 
to that encountered with pull-wires 


COMPLETE and operating 30-tube television re- 
ceiver spread out on an upright panel to present 
an “operating blueprint” of the components and cir- 
cuits of a television receiver was recently displayed 
by the tube department of the Radio Corp. of America. 
Resembling a giant operating schematic, the “‘bread- 
board” model receiver has every component and cir- 
cuit of a conventional home television set, mounted 
on a 3%-ft by 54%4-ft panel and superimposed on a 
background circuit drawing. The demonstrator ac- 
tually operates, reproducing both sound and picture, 
the signal being picked up with a conventional tele- 
vision antenna. Images are presented on a standard 
10-inch kinescope also mounted in an easily viewed 
position on the panel. 

Purpose of the new demonstrator is to show the 
exact paths taken by both sound and picture signals 
through the receiver, and to clearly reveal the ef- 
fects of operating difficulties. In addition to reducing 
the complex circiuts of a video receiver to a simple 
and easily followed “map”, the new television demon- 
strator has 200 plug-in parts which permit most of 
the components such as resistors, capacitors, and 
tubes to be readily removed from the panel. This 
permits any service condition that might occur in 
any part of a television receiver to be simulated, or 
the effect of off-value components to be graphically 
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uation prevails when the member is rectangular as im 
the case of metal belts passing over pulleys (Fig. 2). 

Let c = one-half the belt thickness, in.; and b = 
belt width, in.; the other symbols being the same as in 
the preceding case. In this case gg = Ec/r as before, 
in Equation 3. But 











— (9) 
Or oa be ke aceck See bee 6 eee ee a ee Oe Oa @ é & 
therefore 
Ec r 
s= + ee aa See weary ee er (10) 
r be 
or 
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T = b(ec — — Cc?) (11) 


r 


As before, maximum T is when dT/dc = 0. 





aT E 
— = b(e —- 2—ec) = 0 (12) 
dc r 
or 
1 To , 
c= — Biin wtssws : dig a ee ate 3) 
2 E = 


Substituting this value of c in Equation 11. 


1 bro2 


T= -— 14 
ri (14) 





In this case it will be seen that the figure of merit 
for the material is o?/E. Here again, the strongest 
material is not necessarily the best to use. 











demonstrated. Since these conditions register on the 
viewing screen of a picture tube as “no picture”, 
“interference” and other forms of distortion, “trouble 
patterns” may be quickly recognized and classified. 

The demonstrator is constructed so that the indi- 
vidual panels may be completely detached from the 
main panel and operated “alive” by means of a power 
supply, if desired. 
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Design of Beam Scales 


By Sigmund Rappaport 
Consulting Engineer 
Wright Automatic Machinery Co. 
Durham, N. C. 





EATURES of greatest interest in the perform- 

ance of a beam scale are (apart from its capacity 

and accuracy) its sensitivity and the time re- 
quired for a full oscillation. It is this time that de- 
termines the speed at which the scale can be operated; 
a point especially important in automatic weighing 
machines. 

It would be desirable of course to combine the 
shortest possible oscillation time with the highest pos- 
sible sensitivity. But these.two are not independent 
of each other. This article will show the laws gov- 
erning the connection between oscillation time and 
sensitivity of the ordinary beam scale. 

From basic physics it will be recalled that the 
period of a pendulum may be shown as 








K 
Ee ee ee errs PS 
Sh 





Where T is the time required for a complete oscilla- 
tion, K is the moment of inertia with respect to the 
pivot point, h is distance from the pivot to the center 











of gravity, and 8 is weight of the pendulum. It fol- Fig. 2—Effect of adding pan load to scale beam. RS is 
lows that the period decreases if h increases. This tangential acceleration and RT is vertical component of 
same formula will apply to a scale-beam, the trays tangential acceleration 
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of which have been removed. 

One of the first requirements a good scaJe has to 
fulfill is to be of constant sensitivity, i.e., to show for 
a certain overweight always the same deviation from 
its neutral position, independent of the magnitude of 
the load on the trays. This condition can be fulfilled 
only if the three knife edges A, B and C, Fig. 1, lie 
in a straight line because only in that case is the re- 
sultant force taken up by the support at B, without 
causing any moment, which would happen in all other 
cases. 

If such a beam is now weighted on both sides by 
a load P and an overweight p is added to one of the 
trays, Fig. 1, the beam will assume a new equilibrium 
position, differing from the original one by the angle 
a. In this illustration, D represents the center of 
gravity of the beam, S its weight, and B is the center 
knife edge. 

Two moments are keeping the beam in its new 
equilibrium position, the one caused by the displace- 
ment of D and the moment caused by p. Equating 
them 


Sh sina = pl cosa 


Pp 
tana = —— 
Sh 


From this, the value (tangent of angle of deflection) 
-+- (overweight) may be taken as measure for the 
sensitivity and called z, then 


tana I 
s = = aeons (2) 


Pp Sh 





which formula shows that in order to achieve a high 
sensitivity it is necessary to make the beam long, 
but light, and to make h short. Combining Equations 


1 and 2 
T = oy 28 
l 


It follows that the period increases with higher 
sensitivity, ie., a more sensitive scale beam will os- 
cillate more slowly. The period will be proportional 
to the square root of the sensitivity. A simple cal- 
culation shows also that if two scale beams have the 
same period, the one with shorter arms has the higher 
sensitivity. 

In calculating the period of oscillation we have not, 
up to now, taken into consideration the influence of 
trays, weight and load. If the equilibrium of the 
scale, which is this time loaded, Fig. 2, is disturbed, 
the restoring torque of the displaced center of gravity 








of the beam proper has to overcome not only the 
inertia of the beam but also the torque caused by the 
inertia of the weights. (The common center of grav- 
ity of the weights themselves does not change its 
position while the beam oscillates.) 

Again applying Newton’s law 


Restoring torque = moment of inertia of beam 
xX angular acceleration + resisting torque, caused 
by the inertia of 2P 


and 
a2 2P  d*¢ 

















Sh sing = K — l co l cos¢) 
¢ at? - at? Sd ( ¢ 
d2¢ 2P d*¢ 
Sh sing = K + I? cos*¢ 
dt? g dt? 


For small angles cos? ¢ can be replaced by 1. This 
will result in an error in the final equation of the 
order of 4% per cent if ¢ is less than 8 degrees. 


da? 2P 
Sh sing = —- (x + — 7) 
dt? g 


24 Sh sing 
ee oo « GD 
2P 
at2 K+—F? 
g 





Equating Equation 3 with the basic formula for ac- 
celeration of a point-pendulum and combining with 
the basic period equation 


x? 





T = 27 Wooo 0 ew sec: - ‘a j , so 


Sh 


From Equations 2 and 4, the connection and inter- 
action of oscillating time and sensitivity is found as 
follows: 





2P 
2K + z—F 


or 


ee 27 | 2Kg + 22PP 
Vg 1 











Fig. 3—Center of gravity of 
beam may be found by add- 
ing simple geometric mass of 
known properties. D is un- 
known center of gravity of 
beam, C is known center of 
gravity of added mass, and 
D, is the center of gravity of 
the system 
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The foregoing calculations contain as an important 
part the moment of inertia, K, of a scale beam and 
the location of its center of gravity. These values 
are not always easily determined, especially if the 
beam is not of the simplest geometrical design. In 
order to obtain these values in a simple manner, the 
following method is useful. 

A geometrically-simple, small piece of known weight 
W, Fig. 3, is clamped symmetrically to the vertical 
center line of the beam. The dimensions of this 
piece being known, the location of its center of grav- 
ity, C, and its moment of inertia, J, with reference to 
C can be calculated. 

Then the moment of inertia, K,, of the thus-changed 
scale beam, is: 


Ww 
K, => K+dJ7 + — (m — )2 ..............005. (6) 
g 
Calling 
w 
J +— (m-—-n)2?=A 
g 


Equation 5 reduces to 


Its new common center of gravity, D,, will be located 
at the distance h,, which is calculated from the law of 
moments 


Sh + W (m—-n) = (8S + W) A, 


and 


Sh + WwW = 
h, = note i AER A (9) 
S+Ww 
The oscillation time, 7, of the beam without the added 
piece is noted, from Equation 1, to be 








K 
any =T 
Sh 


In addition the oscillation time, T,, of the beam onto 
which the piece was clamped may be found to be 


| K, 
2 71 
Sh, 


Substituting Equations 7, 8 and 9 in Equation 10 





na I Re een” eter (10) 








K+A 
T,=27 = 
Sh + W (m—n) 
(S + W) 
S+W 














y K+A 
Sh + W (my — n) 


From Equations 1 and 11 the only two unknowns h 
and K are found 


_ 4An? — TW (m—n) 








8 (7,2 — T2) 
2 om 
PE. a Pe a) 
T,2— 72 4q2 


The foregoing method has been employed success- 
fully. The test results obtained from experiment 
were in accordance with the theoretically calculated 
data within the limits of the error of observation. 





Lathe Tracer Accessory 


ROVIDING a combination of the features of a 

modern flexible engine lathe and high produc- 
tion economies of automatic cycling, together with 
template control of size and contour, the lathe at- 
tachment shown is a recent refinement of a model 
originally developed by the Monarch Tool Co. several 
years ago. The “air-gage tracer-packaged unit” pro- 
vides an individual motor drive for the lathe carriage 
feed which, when used with the tracer, provides for 
easy selection of thé exact feed suited to any partic- 
ular job and also permits automatic cycling. Since 
the operator has only to load and unload the ma- 
chine, he can attend two or more machines with no 
loss in the quality of the work. 

An electronically controlled motor drive coupled 
to the right end of the leadscrew provides stepless 
variation of the carriage feed rate in a range of % 
to 20 inches per minute. Selection of the feed de- 
sired is made on an indicator on the portable con- 
trol panel, the indicator at the same time providing 
a visual check of the feed being used. The start of 
the carriage feed in the required relationship to the 
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tracer cross-fed is accurately timed with an inter- 
val timer. In providing template control of size 
and shape the tracer effectively eliminates repetitive 
measurements, expensive form tools and multiple tool 
setups. 
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| L Part Ill—Followers and Follower Systems 
4 ° 
4 
4 AM FOLLOWERS are of two basic types: Those in which a rolling 
4 element is used to transfer motion from the cam and those in which 
no effort is made to reduce the amount of sliding between the cam 
and its follower. In the latter category fall the pointed, the flat, and the 
oo ee curved surface follower (Figs. 1, 24, 25). 





The pointed follower is rarely used because of its obviously poor wear- 
ing properties and the high cam stresses which it causes. Flat and curved- 
surface followers are widely used. They can be employed (with few excep- 
ov tions) only with open type cams. In general they must be spring loaded 
against the cam surface. Because of the large radius of curvature of the fol- 
lower surface they provide a favorable contact stress condition. In addition, 

this type of follower usually can be made lighter 

Fig. 24—Top — Flat- than a corresponding roller follower. Such advan- 
faced follower tages are often partially or wholly offset’ by the 
higher force level introduced by the spring and the 

presence of sliding under high stress at the points of 

contact. Adequate lubrication must be provided to 

prevent excessive localized temperatures which would 

cause surface failure. Valve-cam followers in many 

















Fig. 25 — Center — 
Curved surface fol- 
lower 





Fig. 26—Left—Roller 
follower with closed 

















type cam 
TABLE III 
Fatigue Strength Factors of Materials 

Roller Cam Surface Cc 

Material Material Factor 
Hardened steel (500 Bhn) Cast iron 1000 
Hardened steel (500 Bhn) Nickel cast iron 2000 
Hardened steel (500 Bhn) No. 65 Phosphor bronze 1200 
Hardened steel (500 Bhn) SAE 6150 (300 Bhn) 1500 
Case-hardened steel Case-hardened steel 6000 

(min, case—0.06-in.) (min, case—0.06-in. ) 
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internal combustion engines are of this type. In such 
applications the total follower load is the sum of the 
spring forces and the inertia force of the valve. Space 
requirements are critical; lubrication is adequate. 
The importance of light weight and small size make 
the flat or curved-face follower a satisfactory solution. 

Roller followers, Fig. 26, are widely used with both 
open and closed type cams. When properly designed 
they eliminate sliding action at the cam surface, and 
the small roller radius permits great flexibility in 
cam contour design. Roller followers are in almost 
universal use on closed cams. On a closed type cam 
which provides a positive drive in both directions, 
extreme care must be exercised to avoid excessive 
clearance in the cam track because such clearance 
results in impact loads on the surface when load re- 
versal occurs. If no clearance between the roller 
and cam is provided slip must of necessity occur at 
one or both surfaces. Upon load reversal with clear- 
ance present the roller must quickly reverse its direc- 
tion of motion. The possibility of slip and the neces- 
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sity of roller reversal is eliminated if the double 
roller assembly shown in Fig. 27 is used. The over- 
hung roller assembly often leads to appreciable de- 
fiection in the follower. Where necessary, some com- 
pensation for estimated deflections in the follower 
system can be made in the cam contour design. In 
most internal combustion engine valve gear such 
compensation is made. 

Design of the follower system is extremely impor- 
tant as it greatly influences the operation and life of 
the overall system. The following points should be 
kept in mind: 

1. Hold play and backlash at a minimum 

2. Make all elements as stiff as possible 

3. Make all follower components as light as pos- 
sible consistent with adequate stiffness 

4. Lubricate all bearings and contact surfaces. 


STRESS DETERMINATION: Stresses produced at the 
surface of contact, o,, may be estimated from the 
Hertz equation 


 — _ 
+ 
F Pr 


Pmin 


(egg) 
E,  &£, 


Where F = load between surfaces, pounds; ¢ = thick- 
ness of cam or width of roller, inches; o,,;, = mini- 
mum radius of curvature of cam profile, inches; o, = 
radius of roller, inches; Z, and EZ, = modulus of elas- 
ticity of cam and roller, respectively, pounds per 
square inch. 

Numerous tests have been conducted to determine 
the values of o, for which a given pair of materials 
will have satisfactory wear life. Fatigue strengths so 
determined are the basis for estimating the load 
which a cam and its follower may sustain without ex- 
cessive wear. 

Equation 22 may be rewritten 


1 1 
ie ae) 
o,*t Ez, E, 


PER 


\ Pmin 2 





























Let o,, = the value of o, which will give substan- 
tially infinite wear life. Then C = g,,?(1/E,+1/E,) 
is a factor which describes the fatigue strength of 
two materials when operated together under condi- 
tions of rolling and sliding. The values of C for a 
number of widely used cam and follower materials 
are listed in TABLE III. 

Maximum allowable load normal to the surface of 
the cam consistent with infinite life is given by: 


Ct 
1 1 
ass 
Pmin Pr 


The value of F determined from Equation 23 is that 
corresponding to the peak dynamic force acting on 
the cam (see previous analysis). Where a spring is 
used to hold the follower on the cam surface the en- 
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tire force level on the elements is substantially in- 
creased, thereby increasing the required torque and 
stresses in the cam. This may be seen readily by 
studying Fig. 28. The importance of providing a 
spring with a low rate to achieve minimum peak 
forces is evident. Such a desirable design is often 
discarded because of the pressing requirements of 
limited space. ° 


FOLLOWER SPRING: In order to keep the increase 
in the cam forces inherent in the use of a spring at 
a minimum it is desirable, as indicated in the fore- 
going to use a low rate spring. Referring to Fig. 28 


F, = cF, — ka, 
F, = cF, + ka, 
F, — F, = k(a, + 2) = kL 


where F,; = minimum spring force; F; = maximum 
spring force; f, = peak follower force tending to lift 
follower from cam surface with no spring present; 
and c = F,/F,. 

As it requires a finite time for a net force to pro- 
duce a displacement, the coefficient c can be shaded 
to a value something less than one without serious 
difficulty. Space limitation is not the only restric- 
tion on the selection of a cam spring. Care must be 
exercised to insure that operating speed of the cam 
will not excite one of the natural frequencies of the 
spring and thus promote an early fatigue failure of 
the spring. The lowest natural frequency of the 
spring may be determined from the following rela- 
tions. 

For fixed-ended springs: 


md 2G9 
f= cycles per second 
47 D2m v 





m = Mode of vibration (m = 1 gives lowest natural 
frequency) 

d = Wire diameter, inches 

D = Mean coil diameter, inches 

n = Number of coils 

G = Modulus of rigidity (pounds per square inch) 

(for steel, G = 11.5 X 108 psi) 
g = Gravitational constant (386 inches per second?) 








Fig. 27 —Douhble- 
track cam with dou- 
ble-roller follower 


































» = Density of spring material (pounds per cubic 
inch) (for steel » = 0.285 pound per cubic 
inch.) 


As the spring in any event is subjected to alternat- 
ing stresses, all sources of stress concentration should 
be avoided and care exercised in specifying the ma- 
terial, heat eae, and surface finish of the 
spring. 

DRIVER SYSTEM: In many cases the speed of op- 
eration of a cam-driven system can be increased by 
a reduction in weight of the driven member. Use of 
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Fig. 28 —Inertia 
force, spring force 
and _ displacement 
plotted against cam 
angle, for constant- 
acceleration cam 
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aluminum in designs where all needless material is 
eliminated can result in improved dynamic perform- 
ance. 


IMPORTANCE OF CAM CONTOUR ACCURACY: Rela- 
tively small changes in the cam contour will result in 
vastly different dynamic performances. In order to 
obtain predicted results, very close tolerances must 
be held. In many cases a variation of less than 
0.0005-inch from the prescribed contour will result in 
a marked decrease in performance. Present methods 
of manufacturing cams are in many cases slow, ex- 
pensive, and inaccurate. In a few instances the sur- 
fares are generated. Often a master cam is ma- 
chined on a jig borer or milling machine to carefully 
calculated dimensions made at equal angular inter- 
vals. The magnitude of the interval varies but is 
often as small as one or two degrees. This process 
leaves a series of ridges and valleys in the contour 
the amplitudes of which are functions of the contour 
and the interval. These ridges are usually removed 
by hand operations. The final result is therefore de- 
termined by the skill and experience of the individual 
who carries through this final operation. 

Sometimes the cam contour is first carefully cut in 
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a relatively thin metal blank called a “leader.” The 
leader is then used as a master to produce the cams 
directly if only a few are required. If large num- 
bers of cams are required, the leader is used as the 
form from which the master cam is duplicated. The 
leader or the master is then used to position continu- 
ously the cutting tool which produces the contour of 
the production cams. Production cams will be a 
faithful reproduction of the desired outline only if 
all of the steps outlined in the foregoing are executed 
with extreme care and precision. Even under favor- 
able conditions the results are often disappointing. 
Initial calculations and their reproduction in the set- 
tings of the machine used to cut the master or the 
leader are both subject to human error and are lim- 
ited in accuracy. Deflections in the equipment em- 
ployed to make production cams from the master are 
an additional serious source of trouble. These 
troubles can be reduced to a minimum by careful 
design and control. At best, however, our present 
methods of cam manufacture do not seem to offer at- 
tractive opportunities for significant advances in ac- 
curacy and precision. 

Modern developments in computing machines, in 
servomechanisms, and machine tool design appear to 
offer another approach to this problem. It is pos- 
sible to visualize a cam-generating machine consist- 
ing of a computing machine supplying data direct 
to a servomechanism which. automatically positions 
a continuously moving cutting tool which machines 
the production cams. In such a machine a fast meas- 
uring instrument might be continuously measuring the 
outline in process and readjusting tool position, thus 
eliminating errors due to deflections in the equipment. 
Basic information would be supplied to the calculat- 
ing machine on a punched tape or by other methods 
now in wide usage. A number of steps have been 
taken in this direction and it may well be that in the 
near future the engineer can demand and get pre- 
cision cams in large numbers as he now can obtain 
precision gears. 



























































OH MR. CYPHUR, WILL YOU PLEASE ADD, , 
ee THESE FIGURES ON YOUR SLIDE RULE? 
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Fig. 1—Rotary card file. Drum holding index cards is 
motor driven by reversing-duty capacitor motor having 
a high resistance rotor and built-in worm-gear reducer 








By M. C. Lindsten 


Motor Application Engineer 
Bodine Electric Co. 
Chicago 














Considerations in selecting 
motor drives to fit the job 


cation is the electric power supply available for operation of the machine. 

Provisions must be made in some cases for operation on direct current, 
and on various off-standard voltages and frequencies, dependent upon what part 
of the globe the appliance has its market. The load characteristics of the driven 
machine and the performance characteristics of the motor itself form the 
underlying basis for selection. 

Required operating speed and direction of rotation must be known. If 
the machine is to be reversed, information must be available as to the fre- 
quency of reversal anticipated, and as to whether reversal is to be accomplished 
from standstill! or while running. As indicated in the accompanying table, 
ae certain motors, including split-phase and capacitor-start types with conven- 


stn consideration in the selection of a motor drive for ary appli- 
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Fig. 2—Phantom view of file showing gearmofor drive ar- 
rangement for the drum 


tional centrifugal starting switches, cannot be re- 
versed from full speed in one direction. Capacitor 
start-and-run motors, direct-current shunt-wound 
motorg and polyphase motors, on the other hand, can 
readily be reversed while running. 

Torque or turning effort is another important con- 
sideration and is a measurement of the pull a motor 
will exert at a given radius, regardless of whether 
the shaft turns or not. This factor should not be 
confused with horsepower, which is an expression of 
the amount of work a motor can do in a given period 
of time. Torque required to start a given load can 
usually be measured with a simple pulley, string, and 





spring balance. The measured torque is the product 
of the pulley radius and the force applied to the string 
to cause the load to rotate. Care must be taken in 
this test to measure the starting torque at a point in 
the operating cycle which offers the greatest resis- 
tance to rotation. The torque to operate a given 
machine can vary over the operating cycle, and 
may not necessarily be greatest at the start of an 
operating cycle. 


Temperature Limitations on Motors 


Temperature considerations must of necessity en- 
ter into any motor selection. Theoretically, any motor 
is capable of carrying loads in excess of its rated 
capacity. Additional power may be obtained merely 
by loading the motor beyond the horsepower rating 
established by the manufacturer. Under these con- 
ditions, however, the temperature limits of the motor 
are likely to be exceeded. At the present time, the 
National Electrical Manufacturers Association has 
established 40 C as the maximum allowable rise for 
a ventilated or open-frame motor, and 55 C as the 
maximum allowable rise for a standard totally-en- 
closed motor. 

Loading a motor beyond capacity may also cause 
its speed to drop below its rated value. This, of 
course, might be objectionable in many applications. 
Speeds of series-wound motors are particularly af- 
fected by changes in load. 


Duty Cycle Should Be Known 


The duty cycle is also of vital importance and 
refers to the time the motor will be in operation as 
compared to the time it will be at rest. With the 
exception of the series type, motors are usually rated 
for continuous-duty service, but can generally be rated 
somewhat higher for intermittent duty. In selecting 
a motor for a specific application, the most adverse 
duty conditions should be known. If the load is too 
great, and the running period too long, the motor 
may overheat. This condition will result in gradual 
deterioration of the windings and in ultimate motor 
failure. 

Correct lubrication is essential to trouble-free 


Features of Fractional Horsepower Reversing Motors* 









































Induction Type Reversing Motor Brush Type Reversing Motor 
Operating Features Capacitor Start and Run Compound 
and Split- Phase Nonsynch. | Synch. Multiphase Shunt Motor Motor Series Motor 
Requirements Non- 4-Lead | 3-Lead | 4-Lead | 3-Lead| Non- Full | Split- | 5-Lead | 4-Lead | 3-Lead| 
Synch, | Synch. Rev. Rev. Rev. Rev. _| Synch. | Synch. | Field | Field | Reversible | Rev. Rev. 
Suitable for reversing at rest only x x 
Suitable for reversing during 
rotation or at rest x x x x x x x x x x 
Double-pole double-throw switch 
required x x x x x x x x x 
Single-pole double-throw switch 
sufficient xX x x 
Running characteristics slightly 
affected by best obtainable instan- 
taneous reversing characteristics x xX x x x x x x 
Running characteristics greatly 
affected by best obtainable instan- 
taneous reversing characteristics x x 












































* Sizes from 1/200 to % horsepower. 
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Fig. 3—Cutaway view of built-in worm-gear re- 

ducer on drive. Motor is a capacitor start-and- 

run type having a special high resistance rotor 
for increasing stgrting torque 


operation and prolonged motor life. This is 
especially true of low-power motors. An oil 
having too high a viscosity can cause high 
internal friction which will detract from the 
available power of the motor. Temperature 
considerations also play an important part 
in this respect, since lubricant viscosities vary 
considerably with changes in temperature. A 
variety of special lubricants is available for 
applications requiring operation in abnormal- 
ly high or low ambient temperatures. 

Thus far in this presentation, application 
considerations have been confined to motors without 
built-in speed reducers. In the last decade, electric 
motors with integral speed reducers have become 
increasingly popular among manufacturers of small 
motor-driven machines. By combining the motor and 
speed reducer in one unit, all cumbersome and com- 
plicated speed reducer transmissions are eliminated. 
This relieves the equipment manufacturer of many of 
the design engineering problems formerly encounter- 
ed in obtaining reduced speeds for certain applica- 
tions, and places the responsibility directly with the 
motor manufacturer. 

Reducer motors are selected not on the basis of 
motor horsepower rating, but on speed and output 
torque at the final drive shaft. The required motor 
horsepower output is calculated on the basis of the 
maximum torque required, the speed of the driven 
load, the efficiency of the gear train and the speed 
of the motor itself. As will be seen, the latter factor 
is dependent upon the basic operating speed of the 
specific motor chosen for the application. The value 
of horsepower required in the case of a gear reducer 
motor can be determined from the following relation- 
ship: 


TN (9.93) 10-7 
HP = 





RE 
where: TJ = torque in oz-in. at slow shaft, N = 
rpm of motor, R = gear ratio, and FE = overall gear 


efficiency. 

In selecting the gear ratio, the application engi- 
neer must give due regard to the strength of the 
gears and also their adaptability for the application 
intended. Care must be taken that the maximum 
torque loading encountered does not exceed the rated 
strength of the gears. This factor is normally calcu- 
lated on an empirical basis, and takes both wear and 
shear strength into consideration. For certain ap- 
plications, where the duty service is of an intermittent 
nature, the rated strength can sometimes be exceeded 
slightly. 

Where low reduction ratios and low torques are in- 
volved, most gear reducers employ laminated-phenolic 
gears because of their quiet operation and excellent 
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wearing qualities. Reducers equipped with grease 
lubricated plastic gears can usually be produced on 
a more economical basis than those employing oil 
lubricated bronze gears, in view of the fact that no 
oil seals are required at the drive shafts. In some 
cases, bronze gears may be successfully lubricated 
with grease, depending upon the torque and the duty 
cycle. Bronze gears are usually employed where high 
torque or shock loads are encountered. In the case of 
applications involving extreme shock loads, a fric- 
tion clutch or similar cushioning device should be 
installed to absorb the shock impact when the load 
is applied. 


Restrictions on Worm Gears 


In applying worm-gear speed reducers, high-inertia 
loads must not be coupled direct to the reducer drive 
shaft, since the momentum of the load may damage 
the gears. Similarly, worm-gear reducers should not 
be used in applications involving loads which are likely 
to lock. Whenever possible, an application involving 
either a high inertia or a locking load should in- 
clude a form of safety clutch or shear pin between 
the reducer drive shaft and the driven load. 

Economics must be given due consideration in any 
motor selection, and it is generally well to avoid de- 
sign complexity and special features whenever pos- 
sible. This is particularly true where small quantities 
are involved, and in these cases consideration should 
be given, when feasible, to use of standard motors. 
Where large volume production is anticipated, how- 
ever, tooling costs and other expenses can be amor- 
tized over a larger number of units. In this event, 
is may be found economically feasible to consider 
special design features. 

The rotary card file illustrated in Fig. 1 is an ex- 
cellent example of the multiplicity of engineering con- 
siderations that can enter into a single application 
problem. The Cardineer, as the file is known, is de- 
signed to facilitate handling of office record cards. 
Operation is controlled by a simple two-way hand 
button or foot pedal switch. Records may be revolved 


(Continued on Page 156) 
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Fig. 1—Machine operators are 
shown how to plot a Shewhart 
chart themselves right on the 
job. After thirty pieces, the 
natural tolerance for the job 
becomes evident 


By 
Dorian Shainin 
Chief Inspector 
Hamilton Standard Propeilers 
Div. United Aircraft Corp. 
East Hartford, Conn. 





Interchangeable Tolerances—Arbitrary 


On parts to be produced under statistical control the designer can 
obtain assembled tolerances with components whose individual tolerances 


add algebraically to a far greater figure. 


In this article, based on 


a paper presented at the recent SAE annual meeting in Detroit, the 
author presents two unusual charts which simplify the selection of 
component tolerances with due regard to natural process variations 


OR a long time engineers have performed addi- 

tions in their calculations according to the style 

of two plus two equals four. Under certain cir- 
cumstances which are currently coming into vogue in 
manufacturing practices, however, two plus two can 
equal 2.83. The circumstances, becoming increasing- 
ly popular in all forms of manufacturing activity, 
which can make possible this economical type of ad- 
dition are classified under the heading, “The appli- 
cation of statistical quality control.” With this ap- 
plication also must be present the requirement for 
two or more component parts, batches, or what have 
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you, to be assembled to give a desired end product. 

The branch of statistical quality control concerned 
is the application of the Shewhart type control chart 
to fabricating operations, Fig. 1. This chart serves 
as an extra tool for the operator, a tool that has the 
happy faculty of being able to get the “most” out of 
a process or operation by reducing the variation of 
its measured and desired resultant characteristic to 
a practical minimum “least’’. 

Revealed to the operator by the chart is the pres- 
ence of any cause of variation that is not constantly 
inherent in the fabricating process—be it man, ma- 
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process itself were altered to reduce the effect of the 
variables that are characteristic of the operation. For 
convenience, we shall refer to this “irreducible” 
spread as the natural tolerance of the process. 

It is thus conceivable that our typical concern of 
the future has a control chart keeping vigil on prac- 
tically every fabricating activity. As a result scrap 
and rework rates are below 1 per cent, and produc- 
tion rates are in a truly efficient range; being limited 
only by the irreducible characteristics of the equip- 
ment, the operator, and the material rather than also 
by extraneous causes of variation. 


Control Eliminates Chance Variations 


The correct use of a control chart permits the free 
action of only those Variables truly inherent to the 
process. They combine at the particular values they 
may have at any moment purely by chance. This set 
of circumstances results in a distribution of the meas- 
ured values of the quality characteristic versus its 
frequency of occurrence which approaches the normal 
curve of Fig. 2 as a limit. Plus and minus three 
standard deviations (root-mean-square values) from 
the average value of this distribution represent the 
natural tolerance band of the operation, since theo- 
retically they include 99.7 per cent of all the values. 

Under such conditions, economical advantage can 
well be taken of the proportional representation of 
values within this natural tolerance as they affect 
the assembled fits and clearances, resultant charac- 
teristic of a mixture, etc., of two or more components, 
each produced with the aid of a control chart. The 
selection by the assembler of the particular com- 
ponents to be put together will naturally be a mat- 
ter of chance. Accordingly, the resulting distribu- 
tion of the assembly characteristic against a fre- 
uency scale will also be a normal curve, but with a 
variance equal to the sum of the component variances. 

Variance is the square of the standard deviation, 
so the standard deviation of assembly distribution will 
be equal to the square root of the sum of the squares 
of the component standard deviations. Once this as- 
sembly standard deviation is known, the effective as- 
sembly characteristic tolerance is also computed at 
plus and minus three such standard deviations from 
the average. 


Nomogram Simplifies Problem 


All of this material is concisely summed up in the 


practical, working nomogram shown in Fig. 3. A de- | 


scription of the use of this nomogram in a simple 
example will serve to express this theoretical analysis 
in a practical manner. 

Referring to 4%2—20 class-3 threads, the pitch di- 
ameter fit between the nut and bolt is allowed to vary 
from size on size to 0.0052-inch loose, 0.0026-inch be- 
ing allowed as a tolerance for each component. From 
Fig. 3, using only the magnified scales to the right of 
each of the three vertical lines: 


1. Connect 2.6 on the left line and 2.6 on the right 
with a straightedge. The point of intersection on 
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TABLE I 
Natural Machine Tolerances 














(inches) 
Machine Natural Tolerance Drawing Specifications 
Ext. Grinders 
1. Universal 0.00048 4.288/4.289 diam of groove 
2. Plain 0.00634 0.165/0.180 face step 
3. Plain 0.0007 5.875 (+0.000 —0.001) OD boss 
4. Plain 0.0008 5.875 (+0.000 —0.001) OD boss 
5. Plain 0.00094 4.4999 (+0.000 —0.0013) diam 
6. Plain 0.00098 4.9061 (+ 0.000 —0.0013) diam 
7. Plain 0.00094 7.1873 (+0.000 —0.001) diam 
8. Plain 0.0026 0.375 (+0.005 —0.000) flange thick. 
9. Plain 0.00094 4.4999 (+0.000 —0.0013) diam 
10. Plain 0.00095 4.9061 (+0.000 —0.0013) diam 
11. Plain 0.00078 5.4998 (+0.000 —0.001) diam 
12. Plain 0.00088 6.0935 (+0.000 —0.001) diam 
13. Plain 0.00084 6.3748 (40.000 —0.001) diam 
14. Plain 0.00078 7.1873 (40.000 —0.001) diam 
Int. Grinders 
1. 0.00048 3.877/3.875 ID bore 
2. 0.00072 4.813/4.820 ID bore 
3. 0.00091 8.5007 (+ 0.0005) ID 
4. 0.00077 5.3757 (+0.0005) ID 
5. 0.00173 7.599 (+0.001) ID 
6. 0.00084 5.7819 (+0.0005) ID 
7. 0.00177 8.469 (+0.001) ID 
8. single lobe 0.00128 1.381/1.393 width of track 
9. single lobe 0.00457 1.381/1.393 width of track 
10. 4 lobe 0.0084 1.631/1.643 width of track 
11. 0.0014 0.625 (+0.0005 —0.001) ID lug hole 
12. 0.90144 1.631/1.643 width of track 
13. 0.00234 1.881/1.893 width of track 
14. 0.003 7.260/7.250 ID arm bore 
15. 0.0016 6.381/6.373 centerline to thrust face 
16. 0.00198 6.755/6.750 ID cross bore 
17. 0.0027 11.515/11.485 ID dome shelf 
18. 0.00114 11.6925/11.6825 ID dome shelf 
19. 0.0025 11.766/11.751 thd, bore diam 


Lathes & Turret Lathes 


nm 


- 2 ? 


@ 


Mise. 


Sf FPP YP 


Machines 
Drill Press 


Drill Press 
Drill Press 


Thd. Miller 
Thd, Miller 


0.0024 8.675/8.680 OD of groove 

0.014 6 7/16 (+0.010) centerline cam roller 
shaft to bottom of ID 

0.012 8.235/8.250 OD 

0.0065 11.932/11.912 groove diam 

0.0028 9.165/9.135 bore diam 

0.00636 4.4464 (-+0.005 —0.002) spline bore 
diam 

0.00217 3.678/3.698 ID bore 

0.003 5.560/5.580 OD 

0.01559 0.302/322 centerline of tapped hole 

0.0032 2.335/2.305 spot face dimension 

0.001 0.635/0.625 diam bolt hole 

0.0027 5.135/5.115 bore diam 

0.0034 5.916/5.901 bore diam 

0.006 11.829/11.817 pitch diam 

0.0031 10.4545/10.4425 pitch diam 
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the center line is read as 3.69. In other words, if 
our machining equipment were just capable of 
meeting the 0.0026-inch tolerance on the bolt and 
nut, the control charts were maintaining the av- 
erage size of each at the midpoint of their re- 
spective tolerance ranges, the assemblies would 
vary from 0.00075-inch loose to 0.00445-inch loose. 
A total of 0.0015-inch or about 35 per cent of the 
allowed assembly tolerance would never be used, 
for all practical purposes. 

2. Since 0.0052-inch is allowed for the assembly, 
Set the straightedge horizontal at this value on 
the central scale, and read 0.0037-inch from each 
side scale as the allowable natural tolerance for 
each component. The tolerance for each compo- 
nent of a 14-20, class-2 thread is 0.0036-inch. With 
a control chart one can get class-3 assemblies at 
class-2 prices. 


Today the designer is often faced with a certain 
assembly fit or clearance tolerance requirement for 
proper functioning. He finds that the several tol- 
erances applied to individual parts might accumulate 
so that, by the time he divides the assembly toler- 
ance to allocate portions of it to each part, he some- 
times wonders (and almost always the production 
department wonders) how any part can be made to 
such close limits. This inherent difficulty has con- 
tributed in a great measure to the rather unfair crit- 
icism levelled against designers in which they are 
accused of being anxious not to get into trouble, so in 
picking tolerances they think of the smallest num- 
ber they know of and then they halve it. 

That there is a practical solution to this difficulty 
can be illustrated as in Fig. 4, which shows a demon- 
stration setup made to portray these statistical prin- 
ciples in action. Five parts to be assembled are rep- 
resented by blocks of five different colors. There is 
a set of blocks of each color which vary in height in 
accordance with an approximately normal distribu- 
tion. If the shortest blocks of each color are stacked 
against the vertical board, they reach a black hori- 
zontal line scribed thereon. The tallest ones add up 
to the other black line. Closer together than this 
pair of solid black lines is a pair of broken red lines 
which represent the “1.3 chances in 1000” extreme 
limits. After the short and long blocks are returned 
to their five piles, a random and repeated selection 
of one of each color should almost invariably result 
in a stack height that comes between the red lines. 
The region between these and the black ones, thus, is 
unused tolerance. 


Values Determined With Nomogram 


Designers can assign workable tolerances to com-. 
ponents whose algebraic sum would far exceed the 
limits for a workable assembly. How they would 
add up statistically can be determined by entering 
Fig. 3 with a pair of values, then pairing up this re- 
sultant with the next tolerance, etc., each resultant 
sum always being read on the center scale. When 
either component tolerance exceeds 5 units, use the 
left side of each line instead of the right. When 20 
units are exceeded, return to the right side of each | 
line, calling 20, 2.0, etc. 
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Also gone should be the days when designers dis- 
tribute the tolerance load among parts according to 
empirical rules concerned with the size of the dimen- 
sion, internal or external dimensions, etc. In a sta- 
tisticaiiy controlled shop, factual data are available 
which will permit engineering, production engineer- 
ing or tooling, and the shop to work as a unit on 
these matters. The shop, from its existing control 
charts, furnishes a table of natural tolerances against 
the part number and dimension being fabricated, 
classified by equipment identification tag number. A 
partial listing from our shop equipment is shown in 
TABLE I. Please note that the specification or draw- 
ing tolerances listed were established by conventional 
means rather than by the statistical method recom- 
mended herein. Also many of these tolerances had 
been increased to the listed amounts by production 
department pressure because, without their new con- 
trol-chart tool, the limits could not be met. In many 
cases, it will be observed, the comparison with what 
is now actually needed is startling. 


Shewhart Chart Provides Natural Tolerances 


Thus, to aid him in distributing the tolerance load 
for a new design, the designer has such a tabulation 
and a schedule from production engineering showing 
the expected idle time on particular machines. The 
nomogram of Fig. 3 should then make possible many 
an otherwise “impossible” job. If, even with the 
very substantial extra tolerance thus available by this 
method of statistical addition, the required end tol- 
erance cannot be achieved, the item or items of new 
equipment needed are known. What they must be 
able to hold to is also known. The Shewhart control 
chart needs only thirty successive pieces from the 
equipment to obtain a very reasonable estimate of 


Fig. 4—A demonstration setup for showing how tolerances 
accumulate statistically as against those accumulated 
algebrically by conventional methods 
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its natural tolerance. In some cases arrangements significant. The special drawing mark will indicate 


might be made for such a test run to prove the ade- that all possible allowance has been made and that 

quacy of the equipment even befcre it is purchased. one should not deviate on parts byond these limits 
All this, and the virtual elimination of scrap, re- using the statistical method on the assumption that 

work, arguments, and tolerance increasing engineer- it was not employed in setting up the tolerances. 

ing changes before a new design really rolls in pro- 

duction sound like the jingle of money in the com- Suggested Standard Notation 


pany’s pockets. 

Another chart, Fig. 5, completes the aid to designer 
in saving involved computations. This serves for the 
special case where more than two components are in- 
velved and the component tolerances are all equal— 
or clese enough to being so to make that assumption 
justified for purposes of a first approximation. Here, 
starting with the known component tolerance, the 
assembly tolerance can be determined with one read- 
ing instead of re-entering the nomogram. Starting 
with a known assembly tolerance, the component tol- 
erance can be immediately found, while the ncmogram 
would require a trial-and-error procedure. 


It is only natural for ary individual concern to be 
reluctant to adopt a new method involving special 
drawing notations when these drawings have to be 
used by suppliers and even customers, unless the no- 
tation be recogrized as a standard procedure, and 
unless the procedure be understood by these parties. 
As a suggestion, the standard notation could well be, 
for example, 0.4662 (0.0018). This case would be 
read as “0.4662 plus or minus 0.0018-inch, maximum 
variation of individual sizes as controlled by a Shew- 
hart chart.” The first figure gives the desired av- 
erage value, and that included in the parentheses de- 
notes use of the statistical method. 

These recommendations are a recognition of the 





Special Marking Desirable fact that control of the actual dimensional averages 
end variations therefrom are not dictated by draw- 
There are two reasons why each tolerance deter- ings nearly as much as they are, in the order named, 
mined by this recommended statistical method should by five other facters: (1) Shop gages, (2) shop op- 
be so indicated by some special marking on the draw- erators, (3) fabricating equipment, (4) inspection 
ing. First, the method is only valid when a control gages, and (5) inspectors. The drawings are only 
chart keeps the distribution free from other than the first approximation of what three of those fac- 
just momentary assignable causes of variation. Con- tors—shop gages, manufacturing equipment and in- 
sequently, in a transition period of conversion to this spection gages—should be. In some shops this sit- 
method, this drawing indication would be a constant uation is realized by the drawings not being used at 
reminder to everyone that the job must not run with- all, once the “tocling’” is selected. Vendors often 
out a Shewhart chart. Second, it is only logical that realize this by making parts to the purchaser’s in- 
in a plant becoming familiar with the advantages spection gages and not to his drawings. These Shew- 
taken of the probabilities of mating extremes, cer- hart contrcl charts measure the “tooling” average and 
tain out-of-tolerance material can be accepted by variations and in addition are the only control and 
special deviation when the computed chance (of ob- reccgnition of the remaining two factors—the part 
taining an assembly beyond the straight algebraic the operator and inspector as humans play in the 
summation fit limits) is too small to consider it as es‘ablishment of the actual sizes obtained. 
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Fig. 5—Chart for determining 
combined tolerances where 
two or more components are 
involved and all have equal 
tolerances 
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PRODUCTION PROCESSES... 


Their Influence 


On Design 


By Roger W. Bolz 


Associate Editor, Machine Design 


Part XLIV-Welding, 
_ Design Factors 


MACHINE DESIGN—June, 1949 


UCCESS in welded design is the result 

of adequate consideration of the many 

details involved. It is imperative that 
sufficient data be given. To indicate merely 
“weld” on a drawing offers no assurance that 
the unit will be acceptable. Wherever pos- 
sible, and certainly so with critical parts, 
information such as the type of joint, type of 
weld, size of weld, type of electrode, elec- 
trode size, number of passes, etc., should be 
specified. The designer must select and spe- 
cify the joint and weld; the welder may only 
produce correctly that which is properly 
specified. 

JOINTS AND WELDS: The fundamental types 
of welded joints and weld nomenclature are 
shown in Fig. 11. The butt, corner, edge, 
lap, and tee joints are basic, but variations 
of each are used. There are twelve basic 
types of weld: Fillet, square groove, single-V, 
double-V, single bevel, double bevel, single-U, 
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Fig. 11—Left—Examples of types of welds 
and locations 


double-U, single-J, double-J, plug, and 
slot. Used in the proper combinations ~ 
they result in a welded point. 

There are four common welding 
positions: Flat, horizontal, vertical 
and overhead. The flat position is 
considered the best for both fillet and 
groove welds. It is easiest to execute; 
force of gravity aids in retaining the 
weld metal in the most desirable 
position and permits the greatest 
welding speed. Horizontal fillet welds 
follow in ease of execution, the over- 
head presents still greater difficulty, 
and the vertical is extremely difficult. 
Overhead fillet welds should be 
avoided whenever possible. With 
groove welds the sequence according 
to difficulty would be; vertical, hori- 
zontal and overhead. 


JOINT DESIGN: Selection of the 
specific type of joint to be used as 
well as the type of weld depends up- 
on factors such as the metal thick- 
ness, character of the loading, and 
design features. The simplest joint 
is the square butt which requires the 
least amount of preparation. The 
square butt joint, however, is only 
suitable for relatively thin material; 
to secure adequate welds on heavier 
plate, specially prepared joints are 
utilized, the particular design depend- 
ing upon the application. The vari- 
ous joint designs are shown in Fig. 12 
along with data relative to suitable 
metal thickness. 

Where members used require sup- 
plementary strength over that of- 
fered by edge welds, the plug weld 
is often advantageous. Dimensional 
requirements for plug welds as sug- 
gested by Priest* are shown in Fig. 
13. Plug welds in plate up to %-inch 
should be filled in flush with the plate. 
Ordinarily, plug welds in plate over 
%4-inch are not economical. 

Open roots are used to insure com- 
plete penetration in square, bevel, 
and V-butt welds. Joints of the J 
and U types are usually assembled 
with a closed root to afford better 
control of warpage and shrinkage. 


Fig. 12—Left—Typical joint proportions as 

suggested by AWS and applicable metal 

thickness. Typical suggested weld rein- 
forcement for welds is also shown 
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The greater stresses set up in U and J welds normal- 
ly are relieved partially by peening, more thoroughly 
by stress relief, or completely by full annealing. Peen- 
ing of the weld in layers not over 44-inch thick is 
widely used on both statically and dynamically loaded 
parts but stress relief is preferable on the latter. Full 
annealing often produces undesirable heavy scale and 
is less desirable than a stress relief. 


WELD AND JOINT COMBINATIONS: Various combina- 
tions of different welds and joints can be utilized in 
the design of weldments. Cost of preparation for 
welding as well as the cost of the welding 
must be kept in mind in selecting the desired 
weld. For instance, a square-butt joint welded by 
penetration of the edges of the plates only, allows 
a welding speed some 80 per cent greater than one 
produced hy the use of filler metal and also eliminates 
the cost of electrode or rod material. In some cases, 
however, joints produced by penetration will not 
withstand fatigue loads as well as joints made by 
deposition. 

In Fig. 14, a variety of weld and joint combinations 
are shown along with pertinent data relating to load 
carrying capacity, efficiency and relative costs. The 
chart shown in Fig. 15 provides a means for estimat- 
ing the safe load which may be expected from the 
various types of are welds. Standard fillet weld 
sizes, as set up in the AWS Building and Bridge 
Codes, in relation to material gage are shown in 
Fig. 16. These weld sizes provide a joint having 
sufficient strength so as not to crack on shrinking. 
The minimum length of any fillet weld for strength 
purposes should not be less than four times its size; 
that, for butt welds is commonly set at four times the 
throat. , 


JOINT Fit-UP: In the selection and specification of 
joint design it is weli to consider the problem of joint 
fit-up. Easy fit-up without excessive labor or welding 
should be the primary aim. Variations in the meth- 
ods used in preparing joints should be kept in mind 
to provide the greatest leeway in assembly. The effect 
of poor fit-up on welding speed is great; welding 
speed is reduced 65 per cent when welding %%-inch 
material with 4%-inch gap and 75 per cent with a 
44-inch gap on %-inch plate, Fig. 17. A few sugges- 
tions regarding desirable and undersirable joint ar- 
rangements are shown in Fig. 18. 

In using castings or forgings for parts of weld- 
ments, parting lines should be located so as to reduce 
any preliminary fitting up. With forgings, the 
sheared faces produced in trimming can be used to 
provide the matched edges. It is preferable to have 
the joint in edges of equal thickness to assure the 
most satisfactory weld, Fig. 19. To simplify joints 
and minimize weld requirements, large massive welds 
should be avoided, Fig. 20. 


GENERAL DESIGN: Use of special shapes, such as in 
Fig. 20, assures a joint with predictable strength and 
capable of accurate inspection. Furthermore, heavy 
welds will usually lead to excessive warping in many 
cases. Use of a simple central member for all types 


* Practical Design of Welded Steel Structures—H. Malcolm Priest, 
American Welding Society, New York, 1943. 
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of intersections invariably simplifies and minimizes 
welding. Use of standard structural rolled shapes af- 
fords a means for economical design without the 
requirement for large quantities as with special sec- 
tions, Fig. 21. 

Joint accessibility is of primary importance. Each 
weld must be readily made for economy and ample 
room for equipment must be available. Accessibility 
varies according to the type of welding to be utilized. 
It should be noted that some joints must be accessible 
from both sides and where design prohibits, a sub- 
stitute type of weld must be selected. In some cases 
access openings must be designed-in and sealed with 
covers plates afterward, Fig. 22. In addition, design 
should also recognize the proportions of standard 
weld grooves and fit-up which provide for adequate 
accessibility for the electrode. Though joint propor- 
tions need not exactly conform to the AWS stand- 
ards, proper penetration requires accessibility and 
this factor should be recognized, Fig. 23. 

Location of joints should be carefully considered 
during design when machining is contemplated. It 
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Fig. 13—Proportions of plug welds. These may be stressed 
in shear at the working stresses allowed for fillet welds 


is both uneconomical and often unwise to locate 
a joint so that part of the weld must be removed in 
machining. Some suggested alternatives to machin- 
ing a weld are shown in Fig. 24. Machining after 
welding, in any case, should be reduced to a bare 
minimum. 

Joint design should be such that stresses will be 
well balanced to distribute the load uniformly 
across the weld. Some unbalanced designs and pos- 
sible improvements are indicated in Fig. 25. Wherever 
possible the welding should be uniformly distributed 
about the neutral axis of the structure and also of 
each joint. This decreases distortion produced and 
also allows the use of lighter fixtures. Fit-up cost, 
however, may be increased where balanced design 
is used. It may be economical, though, if stress 
relief is not possible or not imperative because of 
no subsequent machining or similar reasons, and 
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Fig. 14—A variety of typical welded 
joint combinations and efficiency char- 
acteristics as recommended by AWS 


1. 


10. 


11. 


12. 


Square-Butt Joint. Welded one side, in- 
complete b 

(a) Simplest form of joint 

(b) Efficiency low 

(c) Not suitable for fatigue or impact 

(a) Should not be used when bending ten- 
sion can come on reot of weld. 

Square-Butt Joint. Welded one side. 
(a) Complete penetration can be obtained 
on very thin materials, %-in. max 
(b) Efficiency in static tension is depen- 
dent on degree of penetration 

(c) If complete, fairly high efficiency ob- 
tainable 

(d) Not advisable to use in severe fatigue 
and impact or with bending tension 
on root. 

Square-Butt Joint. Welded both sides. 

(a) Complete penetration can be obtained 
on thin materials, about 3/16-in. max- 
imum. Possibility of obtaining com- 
plete penetration should be checked 
before using on important structures 

(b) High efficiencies obtainable 

(c) Should not be used for fatigue or 
impact unless in very thin material 
where complete penetration can be 
assured. 

Square-Butt Joint. Welded both sides, in- 
complete penetration. 

(a) Relatively low efficiency in _ static 
loading 

(b) Should not be used in fatigue or 
impact. 
Open, Square-Butt Joint. Welded one side. 
(a) Complete penetration possible in rel- 
atively thin materials, 3/16-in. max 
(b) Relatively high efficiencies obtainable 
in thin material 

(c) Should not be used in severe fatigue 
or impact 

(ad) Should not be used when bending 
tension can occur in root of weld. 

tg Bo ~ oy Joint. Welded one side, 


IP! e 
(a) Greater penetration possible than in 
case of Joint 1 
(b) Low efficiency in static loading 
(c) Should not be used in fatigue or im- 


pact 
(ad) Should not be used when bending 
tension can come in root of weld. 
com, Square-Butt Joint. Welded both 
es. 

(a) Complete penetration can be obtained 
in moderately thin plate, %4-in. max 
(b) Relatively high efficiencies can be ob- 

tained if complete penetration is as- 


sured 

(c) Should not be used for severe fatigue 
and impact because of likelihood of 
flaws at root of weld. 

Open, Square-Butt Joint. Welded both 
sides, incomplete penetration. 

(a) Relatively low efficiency in_ static 
loading dependent on ratio of weld 
throat to plate thickness 

(b) Should not be used in fatigue or 
impact. 

Single-V Butt Joint. Welded one side. 

(a) Relatively high static efficiency ob- 
tainable 

(b) Should not be used when bending 
tension can exist at root of weld 

(c) Undesirable in fatigue or impact 

(d) Economical in moderate thicknesses 
of plating, about 5/8-in. maximum 

(e) Better efficiency and production in 
arc welding can be obtained when 
backing structure is used. 

Single-V, Butt Joint. Welded both sides. 

(a) High static efficiencies obtainable 

(b) Economical in moderate thicknesses, 
about 5/8-in. maximum 

(c) If root is chipped or good root pene- 
tration otherwise secured, good ef- 
ficiency can be obtained in fatigue 
or impact; better if reinforements 
are removed. 

Double-V, Butt Joint. 

(a) High static efficiencies obtainable 

(b) Economical in intermediate thicknesses 
of plating, about 1% in. maximum 

(c) Chipping of root difficult 

(d) If root is chipped or good root pene- 
tration otherwise secured, good ef- 
feciency can be obtained in fatigue 
or impact; better if reinforcements 
are removed. 

Single-Bevel, Butt Joint. Welded one side. 

(a) Relatively high static efficiencies op- 
tainable 

(b) One member only need be beveled 

(c) Should not be used when bending 
tension can exist at root of weld 

(d) Undesirable in fatigue or impact 

(e) Economical in moderate thicknesses of 
plating, about 5/8-in. maximum 

(f) Better efficiency and production in 
are welding can be obtained when 
backing structure is used. 
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13. 


14. 


15. 


16. 


1%. 


18. 


19. 


21. 


23. 


Single-Bevel, Butt Joint. Welded both sides. 

(a) High static efficiencies obtainable 

(b) Economical in moderate thicknesses, 
about 5/8-in. maximum 

(c) One member only need be beveled 

(d) if root is chipped or good root pene- 

tration otherwise secured, good ef- 

ficiency can be obtained in fatigue 

or impact; better if reinforcements 

are removed. 

Double-Bevel, Butt Joint. 

(a) High static efficiencies obtainable 

(b) Economical in intermediate thicknesses 
ot plate, about 1 in. maximum 

(c) Chipping of root very difficult 

(d) One member only need be beveled 

(e) If root is chipped or good root pene- 
tration otherwise secured, yood ef- 
ficiency can be obtained in fatigue 
or impact; better if reinforcements 
are removed. 

Single-U, Butt Joint. Welded one side. 

(a) High efficnency obtainable 

(b) Economical from moderate thicknesses, 

about %-in. upward 

Undesirable in severe fatigue or im- 

pact 

Undesirable when bending tension can 

come on root of weld. 

Single-U, Butt Joint. Welded both sides. 

(a) Highest static efficiencies obtainable 

(b) Economical from moderate thicknesses, 

about %-in. upward 

Chipping of rout easy 

Root faces facilitate assemtly and 

prevent closing of joint during welding 

If root is chipped or good penetra- 

tion otherwise secured, high effici- 

encies can be obtained in fatigue and 

impact; higher if reinforcements are 

removed. 

Double-U, Butt Joint. 

(a) Highest static efficiencies obtainable 

(b) Most economical in the heaviest gages 

(c) May be symmetrical about center line 

or asymmetrical as desired 

Chipping of root relatively easy 

Root faces facilitate assembly and 

prevent closing of joint during welding 

(f) If root is chipped or good penetration 
otherwise secured, high efficiencies 
can be obtained in fatigue and im- 
pact; higher if reinforcements are re- 
moved 

Single-J, Butt Joint. Welded one side. 

(a) High static efficiency obtainable 

(b) Economical from moderate thicknesses, 
about %-in. upward 

(c) Undesirable in severe fatigue or im- 

(d) 


(c) 
(d 


~~ 


(c) 
(a) 


(e) 


(d) 
(e) 


pact 

Undesirable when bending tension can 
come on root of weld 
One member only need be grooved 
Root face facilitates assembly and 
prevents closing of joint during weld. 


(e) 
(f) 


Single-J, Butt Joint. Welded both sides. 

(a) Highest static efficiencies obtainable 

(b) Economical from moderate thickness- 
es, about %-in. upward 

(c) Chipping of root easy 

(ad) Root faces facilitate assembly and 
prevent closing of joint during welding 

(e) One member only need be grooved 

(f) If root is chipped or good penetra- 
tion otherwise secured, high effici- 
encies can be obtained in fatigue and 
impact; high if reinforcements are 
removed. 

Double-J, Butt Joint. 


(a) 
(b) 
(d) 


Highest static efficiencies obtainable 
Most economical in the heaviest gages 
Chipping of root not as easy as 
Joint 17, and there is likelihood that 
joint may not be as good as Joint 17 
May be symmetrica! about center line 
or asymmetrical as desired 
One member only need be grooved 
If root is chipped or good penetra- 
tion otherwise secured, high effici- 
encies can be obtained in fatigue and 
impact; higher if reinforcements are 
removed. 
Open, Double-Strapped, Butt Joint. 
(a) Joint capable of developing high static 
efficiency depending on size of welds 
(b) Excess weight of straps undesirable 
(c) Fillet welds cause concentrations of 
stress that in fatigue and impact 
would be undesirable 
Not as economical as a butt joint. 
gle-Strapped. Single-V, Butt Joint. 
(a) Joint capable of developing high static 
efficiency 
(b) Excess weight of strap undesirable 
(c) Fillet welds cause concentrations of 
stress that in fatigue and impact 
would be undesirable 
Eccentricity of strap causes joint to 
bend under load 
Butt joint alone capable of carrying 
— and fillet welds cause excess 


roove, Corner Joint 


(c) 


(e) 
(f) 


(d) 


(da) 


(e 


~ 


Open, _ 
(a) Complete penetration pf og “in Trel- 


atively thin materials, 3/16-in. max 
(b) oe high efficiencies obtainable 


n ear 
(ce) —_ not be used in fatigue or im- 
pac 
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24, 


26 


27. 


28. 


29. 


30. 


31. 


(ad) Should not be used when bending 
tension can occur in root of weld. 
Direct tension on either member can 
cause bending tension at root. 

Open, Square-Groove, Corner Joint. Fillet- 
welded. 

(a) High efficiencies obtainable in static 
1 ng 

(b) Not particularly desirable in severe 
fatigue or impact 

(c) Complete penetration possible in rel- 
atively thin materials, %-in. max. 


Single-V, t. 

(a) Relatively high efficiencies obtainable 
in shear 

(b) Should not be used in fatigue or im- 


pact 

(c) Should not be used when bending ten- 
sion can occur in root of weld. Direct 
tension on either member can cause 
bending tension at root 

(ad) Economical in moderate thicknesses, 
about 0/s-in, maximum. 

Single-V, Corner Joint. Fillet welded. 

(a) High efficiences obtainable 

(b) Not particularly desirable in severe 
fatigue or impact, due to concentra- 
tion of stress at toes of fillets 

(c) Economical in moderate thicknesses, 
about 5/8-in. maximum. 

A eee Corner Joint. Fillet 


(a) High efficiencies obtainable 

(b) Not particularly desirable in severe 
fatigue or impact, due to concentra- 
tion of stress at toes of fillets 

(c) One member only need be beveled 

(d) Economical in moderate thicknesses, 
about 5/8-in. maximum. 

Double-Bevel, Corner Joint. 

(a) High efficiency obtainable 
shear 

(b) Economical in intermediate thicknesses 
of plate, about 1 in. maximum 

(c) Chipping of root very difficult 

(d) One member only need be beveled 

(e) Neither member should be subjected 
to severe tension because of concen~ 
trations of stress at corner 

(f) Not advisable in severe impact or 
fatigue. 

Single-U, Corner Joint. 

(a) High efficiencies in static shear ob- 
tainable 

(b) Economical from moderate thickness- 

es, about %-in. upward 

(c) Undesirable in fatigue or impact 

(d) Undesirable when bending tension can 
come on root of weld. Direct tension 
on either member can cause bending 
tension on root. 

Single-U, Corner Joint. Fillet-welded. 

(a) Highest efficiencies in static 
obtainable 

(b) Economical from moderate thicknesses, 

about %-in. upward 

Chipping cf root easy and accessible 

Root faces facilitates assembly and 

prevent closing of joint during welding 

Not particularly desirable in severe 

fatigue and impact due to concentra- 

tions of stress at toes of fillet. 

Double-J, Corner Joint. 

(a) High - efficiences obtainable in static 
shear 

(b) Most economical in the heaviest gages 

(c) Chipping of root not as easy as Joint 

30, and there is likelihood that joint 

may not be as good as Joint 30 

One member only need be grooved 

Neither member should be subjected 

to severe tension because of concen- 

trations of stress at corner 

Not advisable in severe impact or 

fatigue 

Root face facilitates assembly and pre- 

vents closing of joint during weld. 


in static 


shear 


(c) 
(d) 


(e) 


(d) 
(e) 


(f) 
(g) 


32. Outside—(And Inside) Single-Fillet-Welded, 


34. 


Corner Joint. 

Capable of developing high efficiencies 

in static bending with bending ten- 

sion on the face : 

(b) Will fail at low values if root of 
weld is subjected to tension. Direct 
tension on either member will sub- 


(a) 


ject the root of the weld to tension 
(c) High efficiencies obtainable in static 
shear. 
(d) Not economical when fillets are of 
large size 
(e) Should not be used in impact and 
fatigue. 


Double-Fillet-Welded, Corner Joint. 
(a) A efficiencies obtainable in static 


(b) Can S Bevdep good efficiency in static 
bendin, 


(c) Uneconomical in greater than mod- 
erate thicknesses of plate 
(ad) Not particularly desirable in severe 
impact and fatigue because of con- 
centrations of stress at toes of fillet. 
Square- 
(a) Should not be used when either mem- 
is subjected to direct tension 
not be used when joint is sub- 
jected to bending so that bending 
tension exists at root of weld 
(ce) ) mgr nd of developing high efficiencies 
n shear 


35. 


37. 


(d) ames penetration only can be ob- 


(e) should not be used in impact or 

(f) Beunaentent joint for unimportant joints 
in multiple production. 

Fillet ed, Lap Joint. 

(a) Should not be used when root of weld 
can be subjected to bending. Will dis- 
tort out of line under tension, sub- 
jecting root to bending tension 

(b) Capable of developing high efficiencies 


in shear 
(c) Shouid not be used in impact or fa- 
tigue 
a <= Economical in moderate thickness. 
. Double-Fillet-Welded, J 
(a) Can develop high efficiency ‘in tension 
when lap is five times the thickness 
or more 
(b) Undesirable in fatigue or impact, due 
to concentrations of stress at toes 
of fillets 
(c) Will distort out of line functioning as 
an expansion joint (rotate under 
tension) 
(d) Capable of developing high efficiencies 
“ in shear 
(e) Easy to fit 
(f) Economical in moderate thicknesses. 
Double-Fillet-Wleded, Joggied, Lap Joint. 
(a) Capable of developing high efficiencies 
in shear 
(b) Under static tension will distort great- 
ly and will fail in joggle at some ef- 
ficiency less than 100 per cent 
(c) Functions as expansion joint (com- 
pression and tension) 
(d) Easy to fit 
(e) Undesirable in fatigue or impact due 


33. 


39. 


to concentrations of stress at toes 
of fillets 

(f) Useful for obtaining flush surface on 
one side of plating. 

Single-Fillet-Welded, T-Joint. 

(a) Capable of developing high efficien- 
cies in static bending with bending 
tension on face 

(b) Will fail at low values if root of 
weld is subjected to tension 

(c) Will fail at low value if perpendicular 
member is subjected to direct tension 


(d) Capable of developing high strength 
in shear 

(e) Should not be used in fatigue or im- 
pact. 


Double-Fillet-Welded, T-Joint. 

(a) Capable of developing high efficiencies 
in static tension, compression, shear 
and bending 

(b) Inadvisable to use in severe fatigue 
or impact, because of concentrations 
of stress at roots of fillets 

(c) Uneconomical in greater than moder- 
ate thicknesses. 


40. Single-Bevel, T-Joint. 


42. 


(a) Relatively high static efficiencies ob- 
tainable in shear 

(b) Undesirable to use in fatigue or im- 

pact due to concentrations at cor- 

ners 

Should not be used when bending 

tension can occur in root of weld 

Economical in intermediate thickness- 

es, about 5/8-in. maximum 

One member only need be beveled. 


(ce) 
(d) 
(e) 


41, Double-Fillet-Welded, Single-Bevel, T-Joint. 


(a) Highest efficiency can be developed 
in static tension, compression, shear 
and bending 

(b) Economical in intermediate thicknesses, 
about 5/8-in. maximum 

(c) One member only need be beveled 

(d) Root accessible for chipping 

(e) Moderately good efficiency in fatigue 
and impact can be obtained. 


Double-Fillet-Welded, Double-Bevel, T- 

(a) Highest efficiency can be developed 
in static tension, shear, compression 
and bending 


(b) Economical in moderate thicknesses, 
about 1 in. maximum 

(c) One member only need be beveled 

(d) Chipping of root somewhat more dif- 
ficult than Joint 41 

\e) Moderately good efficiency in fatigue 
and impact can be obtained. 


43. Double-Fillet-Welded, Single-J, T-Joint. 


(a) Highest efficiency can be developed in 


static tension, compression, bending 
and shear 
(b) Economical in ‘intermediate to heavy 


thicknesses 

(c) Root accessible for easy chipping 

(ad) Root face facilitates assembly and 
prevents closing of joint during weld. 

(e) Moderately good efficiency in fatigue 
and impact can be vubtained. 


44. Double-Fillet-Welded, Double-J, 


T-Joint 
(a) Highest efficiency obtainable in static 
tension, compression, bending and shear 
(b) Economical in the heaviest thicanesses 
(c) Cupping of root not as easy as Joint 


(d) Root face facilitates assembly and pre- 

vents closing of joint during welding 

(e) ——— good efficiency “in fatigue 
impact can be obtained. 
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freedom from warpage as well as 
precision is desired. In some cases, 
Hh i Length better load-carrying ability can be 
pt in Reference ee ty es a obtained by utilizing more expensive 
fractions inches line welding in kips - preliminary fit-up. As shown in Fig. 
/ 26, the possibility of using less ex- 
pensive fillet welds without complete 
penetration can result from proper 
consideration of fit-up accuracy. It 
re od Pan 2 is highly important to avoid abrupt 
15 604 i \ e changes in metal sections or abrupt 
13 401% ef \ S$ 3 changes in stiffness of a structure, 
CBP. pio * t Fig. 27. The design solution for such 
a4 § 20423 \\ 4 cases is shown in Fig. 28. 
Jig S-" q “ \ 38 5 MATERIALS: In most designs the 
4 }? gil 10 / \ ES 38, 6 tensile strength of a material is 
, + 3 te | 372 S$ 7 usually the primary criterion in selec- 
3° ae \ » SS : g tion. The various other properties, 
S645 <= ast a wae 10 ; however, must be considered before 
~ ae J ZAS- Af [2 specifying in order to assure maxi- 
6 tf 2 Fh WELO 4 t5 r~ mum economy and efficiency. Such 
1071 } + + q iS qualities as weight, corrosion resis- 
+ ag r+ A were 20 = tance, workability, forms available, 
154 4 \ 25 $ cost, etc., may often exert consider- 
+ \ 30 able effect. In welding, the weld- 
2-2 \ £35 ability of metals is important. Most 
S 40 metals can be welded but, as a rule, 
3 50 require different techniques. 
N 60 
§ wy Weldability of Metals 
100 Weldability of materials depends 
pod mainly upon the presence of elements 
160 which react to produce hardening or 
/80 embrittlement. With steels, carbon 
200 is the critical element. Carbon con- 
tent of steels should be limited to a 
~ @ ® O maximum of 0.25 to 0.30 per cent 
to assure ready weldability and 
minimum distortion. Low-carbon 








steels such as open-hearth require 
little preparation and minimum skill 
in welding and should be used 


Fig. 15—Chart for estimating safe loads on welded joints constructed on a 
basis of 13,000 psi for tension, 15,000 psi for compression and 11,300 psi 
for shear, all loads acting through the center of gravity of a section 
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Fig. 16—Below—Chart of fillet weld sizes as specified in 
AWS Building and Bridge Codes. The minimum size fillet 
weld for strength purposes should be limited to 3/16-inch 
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welds in sheet steel 
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Fig. 18—Above—Economical joint designs which eliminate 
precision fit-up. Joint (a) requires close limits on diameter 
and end squareness, at (b) the design is better and more 
suited to automatic welding while (c), a pressing, produces 
excellent fit-up at very low cost. Similar conditions are 
present at (d), (e) and (f). Design at (c) and (f) is not 
desirable where high stresses are encountered. Parallel 
plates at (i) produce the best fit-up at lowest cost 


Fig. 19—Below—The lightest gage plate should always be 
welded and if possible the thicknesses should be equal 
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Fig. 20—Above—Large, massive welds require an excessive 
amount of weld metal and do not have the predictability 
of a joint designed around a special shape 
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Fig. 21—Below—Woldridge grader blade base utilizes a 
split H-beam and plate 




















Fig. 22—Above—Adequate accessibility for performing the 
necessary welding operations is apparent on this produc- 
tion diesel engine frame 


Fig. 23—Below—Welding sequence for a part on which 
joint accessibility is inadequate at beads 2, 5, 11 and 16 




















wherever it is possible to do so. Where higher 
carbon or alloy steels are required, they should be 
used only where necessary, Fig. 29. 

Ductility in materials is important to permit dis- 
tortion to take place without failure or permanent 
injury. Brittle materials or materials which produce 
brittle weld zones create internal stresses which rise 
to rupture values rapidly with only small distortions. 
Care must be exercised with such materials to elim- 
inate as much as possible all undesirable residual 
stresses. 

Ductility in the weld metal is also important, and 
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Fig. 26—Below—Heavy compression 
loads sustained by a machined fit, 
left, permits the safe use of average 


abe eesitcmalinainn * e 


pe 






size fillet welds.. Weld at right 

must take entire compression load 

while that at the left only the hori- ° 
zontal shear components 


() @) 
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Fig. 24—Above—Joint at (b) requires only the amount of 
weld left after machining as at (a). Joint at (c) eliminates 
the kerf and its cost while (d) simplifies fitting. Design at 
(f) similarly saves weld metal over that at (e) but joint at 
(g) provides best results where stresses are encountered 


Fig. 25 — Below — Some unbalanced joints under various 
loadings and suggested improvements 
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deposited metal should generally have an elongation 
value in excess of 15 per cent in 2 inches or 
greater. General requirements for electrodes or rods 
vary considerably with the anticipated service. For 
strength alone, plain carbon steel electrodes are 
generally satisfactory for average low-carbon weld- 
ments. However, the electrode specified should if 
possible deposit weld metal of the same general com- 
position as the parent metal or weld metal with 
similar physical characteristics. 

Expansion coefficient of the materials to be welded 
should be considered. A considerable problem is en- 
countered in the control of expansion and contraction 
with alloys such as austenitic chromium-nickel 
stainless. Cost of jigs, fixtures and special procedure 
may be excessive. Design of assemblies should be 
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made in such a way as to obviate as much as possible 
the effects of expansion during welding. 

A tremendous variety of rods for gas welding and 
electrodes for the various types of arc welding are 
available to suit almost any particular condition. Ow- 
ing to the complexity involved, only the most common- 
ly used forms of welding electrodes have been stand- 
ardized. The classification and other pertinent data 
relative to usage, base materials, type of weld, etc., 
for the standard low-carbon and alloy electrodes are 
given in the Data Sheet (Page 151) in this issue. 

Both with aluminum alloys and with magnesium 
alloys special fluxes are necessary to prevent oxida- 
tion of the metals. As a consequence no joint should 
be employed which offers the possibility of entrapped 
flux to cause corrosion. Thus, lap and fillet welds 
should be avoided in favor of butt welds. 


TOLERANCES: As can be recognized from the prob- 
lem of joint fit-up, accuracy of components to be 
welded is of considerable importance. Owing to the 
effect of joint clearance on speed, Fig. 17, the ac- 
curacy of fit with some designs may be critical unless 
the components are so arranged that precision is 
largely avoided. The examples shown in Fig. 18 illus- 
trate the effect of joint selection on accuracy of 
fit-up. 

Assembled tolerances of a weldment are also af- 
fected by the general arrangement, selection of joint 
design, and type of members utilized. The effect of 
cumulative tolerances and type of joint used can be 
seen from the example shown in Fig. 30. Unless 
load conditions indicate otherwise, the type joints 
shown may aid considerably in economizing on pre- 


paration costs. Components of precision weldments 


almost invariably require premachining or preform- 
ing of some sort. 

Tolerances of finished components require con- 
sideration of variations to be expected in the prelim- 
inary operations. Desired accuracy of the final part 
may determine the method by which the various com- 
ponents are made. Flame-cut pieces would show 
greater variation than machined pieces. Rolled, forged 
or cast parts would require still different allowances 
depending upon their application. An example of pos- 
sible accumulation of natural tolerances is shown in 
Fig. 31. The machine, the service, the subsequent 


MACHINE DESIGN—June, 1949 





























finishing requirements, the importance of cost, 
shrinkage and similar points would be deciding fac- 
tors in setting final weldment tolerances. 

Due to the great number of variables encountered 
it is difficult to project definite figures for deter- 
mining the effects of shrinkage. However, the AWS 
Handbook specifies a general rule for shrinkage in 
unpeened butt and fillet welds in medium-carbon 
steels: 


Average transverse shrinkage per joint: 

0.025-inch for two light (legs equal to one-half the 
gage of lighter member) continuous fillet welds, or 
one full (legs equal to gage of lighter member) 
continuous fillet weld, or one full chain intermittent 
fillet weld or one staggered full intermittent fillet 
weld with FO per cent discontinuities. 

0.070-inch for two full continuous fillet welds or one 
60-degree single-V open-root butt weld. 

Average longitudinal shrinkage per joint: 

0.03 per cent of joint length for joints having 0.025- 
inch transverse shrinkage. 

0.10 per cent of joint length for joints having 0.070- 
inch transvere shrinkage. 


Warpage effects on final tolerances must be largely 
overcome by proper design to compensate for prob- 
able warpage to be expected in welding. 


Fig. 27—Below—End plate of a diesel engine frame in 
which distress, evident in these secondary joints, was elim- 
inated by adequate fairing-in with weld metal 














Fig. 28 — Left — An 

abrupt change in sec- 

tion of the design shown 

in Fig. 27 is avoided at 

the expense of a slight 

reduction in the open- 
ing area 
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Fig. 29—Above—Journal box designed to utilize castings, 

forgings, pressings and torch-cut bars. A minimum number 

of parts are employed with physicals to suit, the top mem- 

ber being a forging of areater hardness to resist peening 
forces from the bearings 


Fig. 30—Below—Simple examole of weldment emphasizing 
the effect of individual part tolerances on the final obtain- 
able accuracy in the finished unit 
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Fig. 31—Below—An example of possible effects of natural 

tolerances on weldment. Regular mill tolerances on plate, 

shapes, etc., as well as cutting and fitting tolerances must 
be considered 
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What Size 


Drive Spindle? 


. - - @ useful short cut in select- 
ing required mill spindle diameter 


By Joseph Contaldo 
United Engineering and Foundry Co. 
Pittsburgh, Pa. 


ALCULATIONS for stresses in mill spindles 
such as shown in Figs. 1 and 2 have heretofore 
been made by one of several approximate and 

prolonged methods. One such system involves divid- 
ing the cross section of the projected area into small 
strips, and then determining the moment of inertia 
by the summation of the areas multiplied by the 
square of the distance to a neutral axis. From this 
latter method a simple and accurate analytical solu- 
tion has been developed for areas, centers of gravity, 
moments of inertia and consequently the section mod- 
ulus of oblique sections in mill spindles and other 
similar machine parts. 

’ Formulas used in deriving this procedure are de- 
veloped in this discussion. Referring to Fig. 3, the 
notations used will be: 


T = Torque, Ib-in. 

t = Moment arm, inches 

d = Distance to center of gravity, inches 

Z, = Section modulus in tension of elliptical segment 

AC, in. 

Z, = Section modulus in compression of elliptical seg- 

ment AC, in.§ 
. 8, = Compressive stress, psi 
8S, = Tensile stress, psi. 


From Fig. 4, there exists a relationship between 
the area of the circular plane HJ and the elliptical 
plane KJ that may be defined as: 


The area of an oblique plane projected from a 
uniform cross section area is equal to the area of 
the vertical plane divided by the cosine of the 
oblique angle. 
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Let A, the area of the circular plane HJ, be equal 
to +a? and A,, the area of the elliptical plane KJ, be 
equal to rab. Substituting 


a 





cos B 
then 
TAG A 





cos B 0s B 


There also exists a relationship between the_mo- 
ment of inertia of the circular plane HJ and the ellip- 
tical plane KJ that may be defined as follows: 


The moment of inertia of an oblique plane pro- 
jected from a uniform cross section area with re- 
spect to a common axis is equal to the moment of 
inertia of the vertical plane area divided by the 
cosine of the oblique angle cubed. 


Let I = moment of inertia of the circular plane, 
and J, = moment of inertia of the elliptical plane, 
then 








vra* 
I= — 
4 
and 
cabs 
Il,= ; 
Traa’ I 
I,= 





4 cos’ 8 re cos’ B 
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This formula is the basis of the spindle calculation, 
and will be referred to later. ; 

Derivation of the formulas for area, center of grav- 
ity and moment of inertia of a circular segment will 
be obtained from Fig. 5. Note that ¢ is expressed in 
radians when used without a trigonometric function. 
Let A = area of circular segment = area of sector 
ORST minus area of triangle ORT using Fig. 3. Then 











r2 2r2 sin ¢ cos 
on 24 — ce) co) 
2 2 
r2 
A= 3 (36 ~@im 36) cask igeex. $55 we) 


Let d = center of gravity of circular segment from 
OY. Then 


r sy dz 
g=: 3 memeeennsem 
@, A 


where % = fr COS ¢;, y = Tr sin ¢, and dz = —rsin ¢, 
d,. Substituting these values in the foregoing equa- 
tion, 


2 (7) 
a=— J%- rcos ¢,) (rsin ¢,) (r sin ¢,d¢,) 


2 0 
a= -+S r cos ¢, sin? ¢, d¢ 
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Fig. 1—Extreme left—Drive spindles installed in a 4-high 
hot strip mill can be seen right center and foreground 


Fig. 2—Left—Close-up view of spindles shown in Fig. 1 and 
shown in the sketch in Fig. 3 





2 
r3 sin’ (2) 
A 2 


Let Joy = moment of inertia of circular segment 


about OY from Fig. 3. 
Then 


r 
lee = 9 f x2 y dx 
av, 


where & = Tr cos ¢;, dx = —r sin ¢, dd, andy = Tr 
sin ¢;, as before. 


0 
Toy = 2f —r* cos? ¢, sin? ¢, d¢, 
¢ 





a art f° (1 + cos to — cos 2¢,)d¢, 
o 


r¢ (0 
el Ca nf (1 — cos? 2¢,) d¢, 
2 “~¢ 











r4 [ ie. mom A 
2 2 8 ¢ 


2 8 








r4 [ ¢ —— | 


ley = r — ———_ | ..... , , (3) 


A typical spindle design to illustrate calculation of 
stresses in the section involved is shown in Figs. 2 
and 3. The section AB is a circular segment with the 
projected section AC as the elliptical segment. From 
the law of the moment of inertia established previous- 
ly, the moment of inertia of the elliptical segment 
AC is equal to the moment of inertia of the circular 
segment AB divided by cos* 8. From Fig. 3, 





R=-—rsina 
cos B = : 
rsina 
Yu 
cos ¢ = —— 
r 


Fig. 3—Below—Typical spindle design illustrating section 
involved in stress calculations 



































r sin a cos B 
cos ¢ — ————___- * 
r 
cos ¢ = sina cos B re ee eS ee ee 
p= eo, fSé. —-a 
‘, cos B ‘: cosB cos B 
m _@d-—y_ r(k, — cos ¢) 
cosB cos B x cos B 
t=d tan ~ or) 
T 
F>— Fite inp ME ee i as . (6) 
4 
—rTr 
3 


From the common formula S = Mc/I 
Ft = 82 .. (7) 


Using Equation 3, 


ei a ré [ r =] 
oo 2 s 





Next, transfer the moment of inertia of the circular 
segment about its center of gravity, which will be 


Icg = Ioy — Ad? 


Applying the law of moment of inertia of an oblique 
plane gives 


Ioy — Ad? 
cos? B wis 
which represents the moment of inertia of the ellip- 
tical segment AC about its center of gravity. 
The section modulus in tension of the elliptical seg- 
ment AC is 


I, 
Zr — __ : preatws arity «tare @omd © Bivte pole! eo Oe 


The section modulus in compression of the elliptical 
segment AC is 


I 
Ge eee ee ee eee Slee, Y (10) 





The curves in Fig. 6 were plotted with R/r ratios 
corresponding to an angle a of 15 to 45 degres and 
with angle 8 = 30 degrees, which is generally used 
in most cases. 


EXAMPLE 1: Use of the curves is illustrated for a 








Fig. 4—Sketch show- 
ing relationship be- 
tween vertical plane 
and oblique _pro- 
jected plane 
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Fig. 5 — Diagram 
used in derivation of y 
formulas for area, 
center of gravity and 


moment of inertia of aD 
circular segments 
y 
O\! | x 


Jr 

















_ — 











spindle where 8 = 30 degrees, r = 13142 inches and 
R = 6% inches as follows: 
R 6.75 


r 13.50 





Referring to Fig. 6 
d= k,r = 0.666 X 13% = 8.99 in. 
I, = k, r* = 0.0252 (1314)4 = 836.6 in.* 
Z, = k,r? = 0.0935 (1344 )3 = 230 in. 
Zo = k,r3 = 0.0654 (134%4)3 = 160 in.® 
t= k,r = 0.3848 X 13% = 5.19 in. 


Stresses are then readily obtained from the well 
known equation 8S = Mc/I = Ft/Z. 

For a spindle whose angle f is other than 30 de- 
grees, use the following procedure. 


EXAMPLE 2: 8 = 35 degrees, r = 1312 inches and 
R = 6%, inches. From Equation 4 


cos ¢ = sin a cos B 


and since 
R 
sin a = —— = 0.5000 
r 
a= 9 
then 
cos ¢ = sin 30 cos 35 
and 


log cos ¢ = log sin 30 + log sin 35 
¢ = 65° 49.3’ 
¢@ = 1.14880 radians 


Using Equation 1, 


2 
A = —-— (2¢ — sin 2¢) 


w| & 


~) 


~ > (2 X 1.14880 — sin 131° 38.6’) 





A = 0.775157? 


From Equation 2, 


2r3sin3¢ —2r3 sin’ 65° 44.3’ 
3A "3X 0.77515r2 
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Fig. 6—Curves used in determining constants for use in 
formulas for moment arm, distance to center of gravity and 
section moduli of mill spindles 





d 
log = log 2 + 3 log sin 65° 44.3’ — log 3 — log .77515 


- 
= 0.30103 + 9.88039-10 — 0.47712 — 1.88939 
= 9.81491-10 

d = 0.6530r = 0.6530 X 13.5 == 8.815 in. 


Substituting in Equation 3 


rt @  sin4g 
wit ee) 








2 2 8 
ort [ 1.14880 _sin 263° me) 
ame SS 2 8 


Toy = 0.34927r4 


From Equation 8, 











. _ Ipy — Ad? __ 0.34927r+ — 0.77515r2 (0.6530r) 2 
athe cos? 35 a; cos? 35 

_ 0.34927rt — 0.33053r+ ——-0.01874r+ 

as (0.81915) 3 (0.81915) 2 


I, = 0.03409r4 = 0.3409 (13.5)4# = 1132.3 in.4 


r—d __ r(1-0.6530) 


25 0.3470r 
cos 35 i ms 


cos 35 








cos-35 


P 
log ——— = log 0.347 — log cos 35 
r 


P = 0.4236r 
) = 0.03409r4 . 

Zo = —— = ————- = 0.08048r3 = 198 in. 
P 0.4236r 
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r (0.6530 — cos 65° 49.3’) 
cos 35 


0.24342r 
cos 35 





1 
log — = log. 24342 — log cos 35° 
Tr 


1 = 0.2971r 


& 0.03409r4 ; 
s,= = = 0.11471r3 = 282 in.’ 
l 0.2971r 





t=d tan g 
= 0.6530r tan 35 
t = 0.4572r = 6.17 in. 


With the aid of the curves it is possible to reverse 
the foregoing procedure and calculate the diameter 
of a spindle head for a given stress, i.e., Ft = SZ and 


r= 


el m|ss 
ie | 


where t = ky r, Zp = ky r? and Zp = kz r*. Substi- 
tuting these values, 








3T 
k,r = 8, k,r3 = 8, k, r 

4r 

from which 
a (ee 
,= ae 
A. SQ 

or 








c= Vg Cae) 


—_— 


where 8, denotes compressive stresses and 8S, indi- 
cates tensile stresses. 
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DESIGNS OF THE 


Automatic Case Unpacker 


. Ae is the keynote’ of the unpacking 
machine, shown in the photograph below, which uses 
a series of air-actuated mechanical fingers to grasp 
bottles or jars and unload them automatically from 
their cases. When the containers being handled have 
protruding lips, the mechanical fingers contract to 
grip the exterior surface. For other applications a 
different finger design is used, the fingers being ex- 
panded to exert pressure against the inside of the 
containers. In addition, the unloader is adjustable for 
containers of varying height. 

Sequence of operations in the unloader is as fol- 
lows: As the open-top cases, cartons or trays ap- 
proach the receiving end of the conveyor they are 
detained by a pneumatic stop until the machine has 
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reached a point in its cycle ready for entrance of a 
new case. Then the stop is retracted and the next 
case is permitted to enter the machine. Next, the 
grip fingers which have been traveling downward 
during the positioning of the case descend over the 
individual containers, and at the bottom of the stroke 
the fingers are pneumatically retracted to grip the 
containers. The carriage which carries the mechan- 
ical fingers starts its upward stroke immediately, 
taking with it the containers but stripping off any 
cases or loose partitions that tend to rise with the 
containers. The close-up photograph, right, shows 
the gripper carriage at the top of its stroke. 
When the gripper carriage is fully raised, it dwells 
until a reciprocating tray has reached a position 
directly under the containers. The gripper carriage 
then descends a short distance and places the con- 
tainers on the tray, at which time the gripper fingers 
release their hold and the carriage again ascends 
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MONTH 


to the top of its stroke. The sliding 
tray now moves horizontally to a position 
over a steel mesh conveyor, shown at 
the left in the close-up view. A pivoted 
stop descends behind the containers 
on the tray, and when the tray is re- 
tracted the containers are pushed off 
onto the conveyor. 
While the bottles or jars were being 
placed on the conveyor, the empty case 
was being pushed out of its position 
below the gripper carriage and onto a 
standard roller type conveyor, after 
which the entire unloading cycle re- 
peats. 
Powered by a 1%-horsepower motor, 
the unpacker uses compressed air to op- 
erate the cylinders which control the me- 
chanical fingers and actuate the pneu- 
matic case stop and positioner. The circuit diagram, 
below, shows the interrelation of the electrical and 
pneumatic circuits. Proper sequencing of the various 
functions is obtained through the use of adjustable 
timing cams mounted on the main drive shafts. Micro- 
switches riding these cams control solenoid valves 
which operate gripper fingers and case positioners. 
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Wichita City Library 


Another set of cams on the same shafts control the 
sliding tray, which is reciprocated horizontally by 
means of a rack and gear arrangement, and the grip- 
per carriage which is reciprocated vertically by a 
counterbalanced roller chain. This chain is provided 
with adjusting and locking nuts above and below the 
gripper carriage for vertical adjustment of the height 











of carriage to permit accommodation of any 
height of container within the rarge ‘of 
the machine. The close-up photograph 
shows the pneumatic cylinder used to 
actuate the mechanical grippers, the tracks 
on which the tray slides, and the counter- 
balanced roller chain that controls move- 
ment of the gripper carriage. 

The unloader shown here includes an 
automatic case dumper installed for re- 
moving debris from empty cases. Under 
continuous breakdown tests, the case un- 
packer has unloaded over 2 million glass 
containers with no breakage. Manufac- 
turer: Edward Ermold Co., New York 14, 


N. Y. 





Center-Spindle Record Changer 


thie the need for outside record supports, the new 
record changer shown in the photograph, left, encloses the en- 
tire drop mechanism in the 14-inch diameter center turntable 
spindle. On the outside of this spindle are two retractable 
shelves which support the record stack. During the record- 
dropping action, the shelves are retracted within the spindle and 
simultaneously two changer blades move out of slots in the 
spindle, just above the shelves, and into the air space between 
records provided by raised shoulders in the label areas. This 
provides temporary support for all the records stacked above the 
bottom one. As the bottom record drops to the turntable, the 
changer blade recedes into the spindle and the retractable 
shelves emerge to again support the unplayed records. 

Driving of the selector blades and support shelves is ac- 
complished through a drive gear and drive chaft that are con- 
trolled by the main cam of the change mechanism (not shown 
in the accompanying drawings at the left). In the top sketch 
the mechanism is shown in position halfway through the record- 
changing cycle. The selector blades have emerged into position 
under the record stack while the support shelves have receded 
into the center spindle and have allowed the bottom record to 
drop to the turntable. In the bottom sketch, the changer is 
chown after having completed the change cycle, with the sup- 
port shelves out and the selector blades retracted. 

During the playing interval, the main drive gear and the 
two drive pinions rotate around the axis of the drive gear. Fixed 
on the lower end of the drive gear shaft, 
which extends below the spindle, is a star 





POSITION 
(halfway through cycle) 











wheel. When the record-tripping action be- 
gins, this star wheel is engaged by a lever 
that holds the drive gear in a stationary posi- 
tion, and the continued rotation of the spindle 
causes the drive pinions to rotate. A cam 
located under and attached to the turntable 
controls the timing of the mechanism that 
holds the star wheel during the spindle rota- 
tion required to change records. 

Selector cams controlling movement of the 
selector blades and support shelves are 
mounted on the upper end of the drive pinion 
shafts within an opening in the support 
shelves. The selector blades are fixed to the 
tops of the eccentric selector cams above the 
support shelves. As the drive pinions rotate, 
the cams move toward the center of the 
spindle, carrying the support shelves inward 
and at the same time rotating the selector 
blades outward. Further rotation of the ec- 
centric cams returns the support shelves to 
the outermost position under the record stack 
and withdraws the selector blades back into 
the spindle. 

The retractable shelves are tapered from a 
flat, protruding top surface to a lower sec- 
tion that is flush with the spindle. When 
records are removed from the turntable, the 
slight pressure of the center hole edges auto- 
matically depresses the shelves to permit pass- 
age. Manufacturer: RCA Victor Division of 
Radio Corp. of America, Camden, N. J. 
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Selecting Steel 


Cnqineeting 


Arc-Welding Electrodes* 


ONTINUALLY expanding application of welding 
in machinery design has served to emphasize 
the need for adequate consideration of the type 

of welding electrode to be used. With well-engi- 
neered weldments, the type of electrode as well as the 
size, joint preparation, type and size of weld, proce- 
dure, and similar necessary information should be 
specified on the drawings. In the accompanying 
table, the various arc-welding electrodes which have 
been standardized by the American Welding Society 
and the American Society for Testing Materials are 
given along with other pertinent application data. 

The joint specifications issued (ASTM A233-48T 
and A316-48T, also AWS A5.1-48T and A5.5-48T) 
cover six basic strength groups. Standard classifi- 
cation numbers are keyed for easy identification in 
a manner not unlike that used with steels. For ex- 
ample, an E7020 electrode has the following charac- 
teristics: 

The letter E denotes a metal arc welding electrode; 
the first two digits, 70, indicate the tensile strength 
in one thousand psi units on all-weld metal tensile 
tests; the third digit indicates the suitable welding 
positions—1 for all-position, 2 for flat ard horizontal, 
and 3 for flat position only—din which the elec- 
trode can be used; and the fourth digit indicates the 
type or types of current which can be used. The 
digits for current are as follows: 


ee For use with direct current reversed polar- 
ity, electrode positive only 

Bi hee For use with alternating or direct current, 
reversed polarity, electrode positive 

peer For use with alternating or direct current, 
straight polarity, electrode negative 

are. For use with direct current, reversed polar- 
ity, electrode positive only 

6...... For use with alternating or direct current, 


reversed polarity, electrode positive 


Characteristics of deposited weld metal are speci- 
fied only by means of mechanical properties. In 


* Based on American Welding Society and American Society for Test- 
ing Materials tentative joint specifications. 
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weldments where mechanical properties are the only 
requirements, whether as-welded or stress-relieved, 
other characteristics are of little importance. In 
weldments to be heat treated, however, consideration 
must be given to depositing metal with thermal 
characteristics comparable to those of the base metal. 
In selecting electrodes, therefore, the attempt should 
be made to insure this result. Because some alloy- 
ing elements cannot be effectively transferred across 
the arc, it is necessary to substitute other transfer- 
able elements that can be deposited with the proper 
alloying effect. These are usually added to the de- 
posit through the electrode covering. Electrodes, 
regardless of tradename, which meet the require- 
ments of any given classification may be expected 
to have all major characteristics which are similar 
if not identical. 

If weld metal of a given composition is necessary, 
the available electrodes must be studied to determine 
which .will be satisfactory. Electrodes classified as 
E70 series, for instance, will deposit weld metal with 
approximately 0.60 per cent molybdenum. Alloys 
containing molybdenum usually possess increased 
creep resistance at elevated temperatures and for this 
reason these alloys are widely used for fabricating 
high-temperature and high-pressure units. 

Most weldments made with low-alloy electrodes are 
strecs relieved before placing in service and for this 
reason the weld metal properties are designated in 
the stress-relieved condition. It is not necessary 
that all weldments be stress relieved to give satis- 
factory service. However, for maximum ductility 
and impact properties with electrodes having con- 
ventional coverings, stress relief should be used. 

Electrode sizes are: ys-inch diameter by 9 or 18- 
inch lengths; #& and #:-inch diameter by 12 or 18-inch 
lengths; 4 and vs-inch diameter by 14-inch length; 
ts-inch diameter by 14 or 18-inch lengths; and 2», 
4, we, and %-inch diameters by 18-inch length. 
Electrodes may be furnished in reels also. For the 
18-inch lengths of x, ¢& and #-inch electrodes, 
center gripping is standard; on all others end grip- 
ping is standard. 
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ENGINEERING DATA SHEET 


STANDARD ELECTRODES AND APPLICATIONS 














’ Elong. 
i AWS-ASTM Electrode Ten, Str.* Yield Pt. (% in Applications 

Classification Coating (psi, min) (psi, min) 2-in., min) 

Mild Steel 

£4510 Sulcoated 45,000 not specified 5 General all-purpose for noncritical and relatively un- 

or stressed welds in mild steels. Plain low-carbon steel core 
wire. 

E4520 light coated 45,000 not specified 5 Similar to E4510. Used for light-gage tanks and drums, 
and automotive frames and parts. 

E6010 High cellulose sodium 62,000 52,000 22 General all-purpose for mild steels and particularly 
multiple-pass work, Good for galvanized plate and sore 
low-alloy steels under \%-inch in thickness. Core wire is 
usually rimmed steel of 0.10 to 0.14 carbon, 0.40 to 0.60 
manganese, 0.04 max sulphur and phosphorous, and 
0.025 max silicon. 

E6011 High cellulose potassium 62,000 52,000 22 Similar characteristics to E6010. For mild steels, 

E6012 High titania sodium 68,000 55,000 17 For mild steels. Recommended for single-pass, high- 
speed, high-current horizontal fillet welds and for poor 
fit-up. Good for low-alloy steels, particularly of higher 
carbon varieties. Core wire similar to E6010. 

E6013 High titania potassium 68,000 55,000 17 For general purpose welding of mild steels, especially 
light sheet metal work. Similar to E6012. 

£6015 Low hydrogen sodium 68,000 55,000 22 For welding high-strength, high-carbon, alloy steels with 
little or no preheat. Also for high-sulphur steels. Used 
on armor plate, malleable iron spring steels, and enamel- 
ling steels. Rimmed steel core wire. 

E6016 Low hydrogen potassium 68,000 55,000 22 Similar to E6015. 

E6020 High iron oxide 62,000 52,000 25 For deep-fillet welding in mild steels. Core usually 0.10 


to 0.14 carbon steel. Used for pressure vessels, heavy 
machine bases, and structural parts where section thick- 
ness permits. 


E6030 High iron oxide 62,000 52,000 25 Similar to E6020 but has higher deposition rates, Pri- 

marily for narrow groove welds. Core usually 0.10 to 

0.14 carbon steel. For welding heavy plate in flat posi- 

Low Alloy Steel tion only. 

£7010 High cellulose sodium 70,000 57,000 22 Generally recommended for all-position work where de- 
posit quality is important, particularly on ‘multiple pass 
work. Core usually of rimmed steel containing 0.10 to 
0.14 per cent carbon, 0.40 to 0.60 per cent manganese, 
0.04 per cent max sulphur and phosphorous, and 0.025 
per cent max. silicon. Alloys added through covering. 


E7011 High cellulose potassium 70,000 57,000 22 Core similar to E7010 series with alloys added through 
covering. Perform satisfactorily on galvanized plate. 

E7013 High titania potassium 70,000 57,000 18 Originally designed for light sheet metal work. Radiog- 
raphic weld qualities are usually good. 

E7015 Low hydrogen sodium 70,000 57,000 22 Usually rimmed steel core. Developed for welding high- 


strength, high carbon, alloy steels without underbead 
cracking ordinarily encountered with ordinary electrodes. 


E7016 Low hydrogen potassium 70,000 57,000 22 Similar to E7015 series. 

E7020 High iron oxide 70,000 57,000 25 Good for high-current deep-fillet welding of heavy plate. 
Usually 0.10 to 0.14 per cent carbon steel core. 

E7025 Low hydrogen sodium 70,000 57,000 25 Not commercially available as yet. 

E7026 Low hydrogen potassium 70,000 57,000 25 Not commercially available as yet. 

E7030 High iron oxide 70,000 * 57,000 25 Similar to E7020 series but has higher deposition rate. 
Designed primarily for use in narrow-groove butt welds. 
Core wire 0.10 to 0.14 per cent carbon steel. 

E8010 High cellulose sodium 80,000 67,000 19 Similar to E7010. 

E8011 High cellulose potassium 80,000 67,000 19 Similar to E7011. 

E8013 High titania potassium 80,000 67,000 16 Similar to E7013. 

‘ E8015 Low hydrogen sodium 80,000 67,000 19 Similar to E7015. 

E8016 Low hydrogen potassium 80,000 67,000 19 Similar to E7016. ¢ 

£8020 High iron oxide 80,000 67,000 22 Similar to E7020. 

E8025 Low hydrogen sodium 80,000 67,000 22 Similar to E7025. 

E8026 Low hydrogen potassium 80,000 67,000 22 Similar to E7026. 

E8030 High iron oxide 80,000 67,000 22 Similar to E7030. 

E9010 High cellulose sodium 90,000 77,000 17 Similar to E7010. 

E9011 High cellulose potassium 90,000 77,000 17 Similar to E7011. 

E9013 High titania potassium 90,000 77,000 14 Similar to E7013. 

E9015 Low hydrogen sodium 90,000 77,000 17 Similar to E7015. 

E9016 Low hydrogen potassium 90,000 77,000 17 Similar to E7016. 

E9020 High iron oxide 90,000 77,000 20 Similar to E7020. 

E9025 Low hydrogen sodium 90,000 77,000 20 Similar to E7025. 

E9026 Low hydrogen potassium 90,000 77,000 20 Similar to E7026. 

E9030 High iron oxide 90,000 77,000 20 Similar to E7030. 

£10010 High cellulose sodium 100,000 87,000 16 Similar to E7010. 

£10011 High cellulose potassium 100,000 87,000 16 Similar to E7011. 

E10013 High titania potassium 100,000 87,000 13 Similar to E7013. 

E10015 Low hydrogen sodium 100,000 87,000 16 Similar to E7015. 

E10016 Low hydrogen potassium 100,000 87,000 16 Similar to E7016. 

E10020 High iron oxide 100,000 87,000 18 Similar to E7020. 

E10025 Low hydrogen sodium 100,000 87,000 18 Similar to E7025. 

E10026 Low hydrogen potassium 100,000 87,000 18 Similar to E7026. 

E100380 High iron oxide 100,000 87,000 18 Similar to E7030. 





* Tensile strength and ductility requirements for electrodes of the E70XX classes and above are in the stress-relieved condition. 
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OF MACHINES 


Harry C. Dumville has been named director of the New Devices Section 
of General Motors Corp., Detroit, Mich. Assistant director of the section since 
1944, he succeeds John H. Hunt who is retiring. Mr. Dumville attended Rens- 
selaer Polytechnic Institute, Troy, N. Y., and received his engineering degree 
from Tri-State College, Angola, Ind. He joined General Motors in 1934 as a 
junior engineer in the research laboratories and was transferred to the new 
devices section in 1936. In 1943 he was assigned to aircraft work in the Fisher 
Body Central Engineering staff, and in 1944 returned to the new devices sec- 
tion as assistant director. 


J. H. Tredinnick has been named vice president of E. W. Bliss Co., Detroit. 
He is manager of the company’s Hastings, Mich., plant, which specializes in the 
manufacture of small and medium-sized punch presses and high-production 
presses. Mr. Tredinnick joined Bliss in 1935 to take charge of this plant. For 
the previous six years he was factory manager of the V. & 





O. Press Co., Hudson, N. Y. Prior to joining V. & O. he Harry C. Dumville 
was associated with the Lanston Monotype Machine Co., 
Philadelphia. 


Mesta Machine Co. since 1928 where he 
held the positions of rolling mill designer 
and proposal engineer until 1939. At the 
outbreak of World War II he assisted the 
company in the development of a special 
plant for the U. S. Army. Upon comple- 


Philip Finale has joined Loewy Construction Co. Inc., 
Rolling Mill Division of Hydropress Inc., New York as 
chief engineer. After attending Carnegie Institute of Tech- tion of this project he became rolling mill 
nology, Mr. Finale joined the 2nd Canadian Division dur- department engineer, which post he held 
ing World War I. Upon returning from France he resumed until he joined Loewy Construction Co. 
his studies, graduating from Carnegie Institute in mechan- 
ical engineering. Mr. Finale has been associated with the 


Elwood M. Keifer has recently been pro- 
moted to chief draftsman of Snyder Tool 
& Engineering Co., Detroit. He came to 
Snyder in 1945 as a designer, prior to 
which he was staff engineer with Chevrolet. 


Western Electric Co. has announced the 
appointment of Arthur B. Goetze as works 
manager of the company’s Tonawanda 
plant in Buffalo, N. Y., the 42nd St. Shops é 
in New York City, and the Allentown, Pa., 
plant. Mr. Goetze replaces William K. 


Wiggins who is retiring. 


Lincoln Electric Co. has announced the 
election of three additional members to its 
Board of Directors. They are C. F. Clips- 
J. H. Tredinnick Philip Finale ham, assistant to the president, William 
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Irrgang, director of plant engineering, and L. K. 
Stringham, director of welding development. . 


a7 


F. E. Baker has been named manager of the special- 
ty transformer department of the Westinghouse 
Transformer Division, Sharon, Pa. In his new posi- 
tion Mr. Baker will be responsible for development, 
manufacturing of transformers for control, radio and 
radar, machine tools, electronic heating, railway sig- 
nalling and similar general purpose and specialty ap- 
plications. 

* 


According to a recent announcement G. V. Slott- 
man has been appointed director of research and engi- 
neering for Air Reduction Co., Inc., New York. Dr. 
Slottman has served Air Reduction in various ca- 
pacities since 1934, prior to which he was chief com- 
bustion engineer and iron works manager for the 
United Steel Companies, Ltd., Sheffield, England. 


+ 


Appointment of Llewellyn S. Howe as director of 
engineering at the manufacturing plant of the Glenn 
L. Martin Co. Chemicals Div., Painesville, O., has been 
announced. 

e¢ 


Hydraulic Press Manufacturing Co., Mount Gilead, 
Ohio, has announced the appointment of J. P. Veder- 
ko as works manager to succeed E. J. McSweeny, for- 
merly vice president in charge of manufacturing. Mr. 
Vederko was formerly general superintendent of the 
Cross Co., Detroit. Prior to this association he spent 
eight years with Ex-Cell-O Corp., Detroit, in vari- 
ous production and engineering capacities. In his 
new position he will be in charge of all manufactur- 
ing operations which includes the production of hy- 
draulic presses for metal working and process indus- 
tries, metal die casting machines, plastics molding 
machinery and a full line of hydraulic power equip- 
ment. 

+ 


» A. C. Moore has been appointed vice president of 
manufacturing, Ford International Inc., Detroit. He 
resigned as factory manager of the Plymouth Motor 
Division to join the Ford organization, and has been 
associated with Chrysler Corp. in Chicago and De- 
troit since 1943. 

+ 


Walter F. Benning was recently appointed chief 
engineer of Willys-Overland Motors, Toledo, and 
Philip C. Johnson was named assistant chief en- 
gineer. Prior to joining Willys-Overland in 1944 as 
truck engineer, Mr. Benning had been with Mack 
Truck, Allentown, Pa. For the past two years he has 
been technical assistant to the vice president in 
charge of engineering. Mr. Johnson was associated 
with Hudson Motor Car Co., Detroit, before coming 
to Willys-Overland in 1937. For the past four years 
he has been assistant to the vice president in charge 
of engineering. 
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News of 
Manufacturers 


Desire to insure an adequate supply of mechanical 
engineers has prompted the George Gorton Machine 
Co. to found the George Gorton Scholarship in Me- 
chanical Engineering. Several colleges already have 
agreed to accept the recipients of the award. Apti- 
tude, personality, intelligence and the finer psycholog- 
ical values are studied to determine qualifiers. Two 
of the working periods of the four-year course are 
spent at the Gorton plant with the hope that the 
student will follow his professional career there, but 
no attempt is made to hold him if he should desire 
employment elsewhere upon completion of his educa- 
tion. The scholarship is limited to high school stu- 
dents of Racine, Wis., the location of the sponsor’s 


plant. 
. 


Economy through centralization has prompted the 
F. L. Jacobs Co., manufacturers of automotive parts, 
Coca-Cola vending machines and Launderall home 
laundries to close operations performed in its In- 
dianapolis, Ind., and Louisville, Ky., divisions and to 
transfer these operations to its Detroit and Traverse 
City, Mich., plants. 


S 


Lake City Malleable Co. of Cleveland has placed 
into service a traveling exhibit of its processes and 
products. Housed in the body of a White bus, sample 
pacts, models, and photographs illustrate the produc- 
tion of malleable iron castings from blueprint to fin- 
ished part. Also included are “before and after” 
examples of design improvements to facilitate pro- 
duction. The exhibit will visit plants using malleable 
castings, affording engineers and others an oppor- 
tunity to become more fully acquainted with the 
process and its potentialities. 


7 


Two pioneer Detroit firms have been united, Snyder 
Tool and Engineering Co., builder of production ma- 
chines for the automotive and similar inductries, hav- 
ing purchased Arthur Colton Co., builder of produc- 
tion machines for the drug, plastics and packaging 
industries. Howard N. Maynard, president of Snyder 
Tool, announced that manufacturing operations will 
be transferred to the modern Snyder plant but that 
the new subsidiary would continue to operate under 
the Arthur Colton name. 


SJ 


Twofold program for streamlining production facili- 
ties and expanding the merchandising program of the 
Norge-Heat Division of Borg-Warner Corp. has been 
announced. Manufacture of all types of warm-air 
home heating products will be consolidated in plants 
at Kalamazoo, Mich., and Ellwood City, Pa., and the 
division’s plant at Hammond, Ind., will be closed. 
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Moseworttey lbiewls 


S rRoKE VARIATION during machine operation 
is possible with the reciprocating drive mechanism 
covered in patent 2,464,961. Specifically devised for 
such machines as gear shapers, the mechanism per- 
mits the cutting of gears with unequal tooth widths 
where it is necessary to change the length of stroke 
to suit the width of tooth being cut. Reciprocation is 
effected by means of an eccentric link which drives 
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a pivoted sector arm meshing with a rack on the 
reciprocating membe’. Use of a pivoted, sliding con- 
necting link between the sector and eccentric arms 
permits changing the length of stroke transmitted. 
Variations in cutter stroke can be timed to a specific 
work cycle by gearing the pivoted slide directly into 
the work spindle drive. Fellows Gear Shaper Co. has 
been assigned the patent by Arthur I. Bean. 











Larverar DISPLACEMENT of fiuid-prescure type 
bearing journals under severe loading conditions is 
prevented by a new system which automatically am- 
plifies the pressure differentials created. Normally, a 
very small displacement of a journal does not pro- 
duce the necessary pressure differential to oppose 
suddenly applied transient loads on the journal. Pat- 
ent 2,459,826 describes a bearing whose pressure 
pockets are connected to a series of balancing valves 
which are responsive to pressure changes in the vari- 
ous pockets and act in such a manner as to amplify 
any pressure differential which might occur. Sudden 
loading of the journal will increase the pressure in 
the pocket on the highly loaded side and decrease the 
pressure in the opposite pockets, thus tending to con- 


MACHINE DESIGN—June, 1949 


tinuously center the journal in the bearing. Mario E. 
Martellotti has assigned the patent to the Cincinnati 
Milling Machine Co. 


"Two-way RATCHET mechanism, disclosed in pat- 
ent 2,443,744, allows normal ratcheting action in 
either direction of rotation or positive locking against 
rotation in both directions. The mechanism employs 
a three-position compound ratchet pawl and a single 
locking wheel having two sets of ratchet teeth cut in 
opposite directions. In use, by positioning the pawl 
in the proper longitudinal position, ratcheting in either 
direction or complete locking is obtained. 


Evoonatine PACKING LEAKAGE the packless 
globe valve covered in patent 2,457,472 utilizes a com- 
bined sealing element and spring of bonded rubber. 
A metal sleeve held snugly between the valve body 
and bonnet is separated from the hollow valve stem 
by a diaphragm of rubber or thermosetting material 
bonded to both the outer sleeve and the valve stem. 
Turning the valve handle rotates the operating stem 
in the hollow valve stem, thereby distorting the rub- 
ber body and seating the valve. Turning the operat- 
ing stem in the reverse direction permits the rubber 
sleeve to pull the valve stem back to the open posi- 
tion. George H. Hufferd and George O. R. Lindgren 
have assigned the patent to the Weatherhead Co. 








SN SSS 


SS a 


N 
SS 
44IML TF 


SSS 


N 
N 





> 


~ 


il 


J 














155 











Fractional-Horsepower Motors 


(Concluded from Page 129) 


in either direction by the operator to deliver the de- 
sired card for ready posting, reference, removal or 
replacement. A phantom view of the motor-drive 
arrangement is shown in Fig. 2. 

For the most part, these files are powered by 
motors designed to operate from 115-volt 60-cycle 
power sources. Requirement for instantaneous re- 
versibility during rotation immediately limits the 
choice of motor to either a nonsynchronous capacitor 
start-and-run motor or a _ series-wound reversible 
motor. From a performance standpoint, either motor 
could be designed to operate satisfactorily. The series- 
wound motor has exceptionally high starting torque, 
and can be used on either alternating or direct cur- 
rent. 

Unfortunately, however, certain other character- 
istics of this motor prevent its consideration as the 
best motor for the job. Of these, since the machines 
would normally be required to operate in relatively 
quiet atmospheres, the characteristic whine of the 
series-wound motor would undoubtedly offer the most 
serious objection. This whine is due to the high speed 
at which the motor operates and is caused by the 
brushes riding over the surface of the commutator. 

Series motors are extremely sensitive to changes 
in load, and tend to decrease in speed with increase 
in load, and vice versa. Since the load, and thus 
the speed, will fluctuate with removal or addition of 
record cards and since relative speed constancy is a 
desirable feature, this characteristic also rules out 
consideration of the series motor for this particular 
application. In addition, except for very light loads, 
use of the common salient-pole series-motor is not 
advisable for service involving frequent starts. Un- 
der these conditions, brushes and commutators wear 
rapidly and require frequent replacement. 


Is Limited to Capacitor Types 


In view of the foregoing considerations, the motor 
choice for alternating-current application is limited 
in this case to the capacitor start-and-run type of 
motor. The capacitor motor, as it is more commonly 
known, has a capacitor permanently connected in 
series with one of its two windings. This acts to dis- 
place the current in one winding, thus producing a 
revolving field which provides the motor wfth an 
initial starting torque and drives the unit much like a 
two-phase motor. Motors of this type differ from 
the conventional split-phase and capacitor-start in- 
duction-run motors in that they require no centrifugal 
cutout switch and are therefore, preferred for in- 
stallations where frequent starting and reversals are 
necessary. Capacitor motors are quiet in operation 
and have good efficiency. Unfortunately, standard 
capacitor motors have a rather low starting torque 
as compared with the split-phase motor—usually 
about 70 per cent of their full-load torque. 

When fully loaded with index cards of equal size, 
the card wheel would be relatively well belanced. 
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Under these conditions, the torque required to drive 
the wheel at the required speed of 10 rpm need be 
only that to overcome the friction of the bearings 
supporting the drum. Obviously, however, since the 
slightest degree of off-balance would introduce an 
additional torque component, the starting torque 
should not be measured under these conditions. The 
worst conceivable condition would be simulated by 
removing all of the cards on one-half of the wheel’s 
periphery. Although it is rather unlikely that this 
condition would ever exist in actual operation, the 
torque measured under these circumstances would 
form an excellent basis for calculation of the maxi- 
mum horsepower required. Where low voltage con- 
ditions are anticipated, an adequate safety factor 
should be employed in determining the motor rating. 


Employs High-Resistance Rotor 


Since the torque requirements at start are greater 
than the running torque under average load condi- 
tions, the standard capacitor motor would not be 
suitable for this application. In cases of this nature, 
higher starting torque can be obtained by incorpora- 
tion of a special high-resistance rotor, or by strength- 
ening the motor winding. With the special rotor, 
starting torque will be increased, but at the expense 
of efficiency, speed and running torque. Slip is in- 
creased somewhat, but this is advantageous in some 
cases, since operation of the motor is more quiet un- 
der these conditions. Use of a stronger winding (in 
the same motor frame) is permissible only when the 
duty cycle is such that the motor temperature will 
never execeed the allowable limit; at least for not 
more than short periods of time. Since reduction in 
motor speed and running torque is of no importance 
in this application, the special resistance rotor is em- 
ployed to obtain the necessary starting torque. 

Capacitor motors can be wound for either 3-wire 
reversible, or 4-wire reversible operation; either of 
which would be satisfactory from a performance 
standpoint. Reversal of the 3-wire motor can be ac- 
complished with a simple single-pole double-throw 
switch. A double-pole double-throw switch is normal- 
ly employed to reverse a 4-wire capacitor motor. In 
the interest of switching simplicity, the 3-wire re- 
versible motor, Fig. 3, has been chosen for the ap- 
plication. Although switching problems can be simpli- 
fied with use of this winding, motors wound for this 
service sometimes require capacitors of larger size 
than required for 4-wire motors. Where space limita- 
tion is a factor, this is sometimes a disadvantage. 

Bronze gears are used in preference to plastic 
gears because of the effect of inertia during reversal 
operations. Except in very low ratios, worm gears 
have self-locking characteristics which would prevent 
them from absorbing some of the shock which would 
be transmitted to them when the load is suddenly 
locked or reversed. Because of their greater shear 
strength, bronze gears would be more capable of with- 
standing the strain placed on the individual gear teeth 
than would plastic gears of equal size. The self- 
locking feature of the worm gear is used to advantage 
as a means of holding the card wheel in place when 
the load is unbalanced. 
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Heat Pumps 


By Philip Sporn, president of the American 
Gas and Electric Service Corporation; E. R. Am- 
brose, air-conditioning engineer of the American 
Gas and Electric Service Corporation; Theodore 
Baumeister, consulting engineer of the American 
Gas and Electric Service Corporation and pro- 
fessor of mechanical engineering, Columbia Uni- 
versity; published by John Wiley & Sons Inc., 
New York; 188 pages*5% by 8% inches, cloth- 
bound; available through MACHINE DESIGN, $3.75 
postpaid. 


The heat pump has been erroneously confined by 
an association with year-round air conditioning. The 
heat pump is, in truth, a material embodiment of 
a thermodynamic principle which has many potential 
industrial and manufacturing operations beyond the 
limits of heating and ventilating. 

This pioneer volume on heat pumps offers a clear 
technical treatment of the development of the heat 
pump. It discusses the progress made in adapting it 
not only to building heating and cooling service, 
but also to such industrial processes as the evapora- 
tion and purification of liquids, the drying of solids, 
and the simultaneous chilling and heating of process 
fuels. The subject is presented by successive con- 
sideration of the thermodynamic principles involved; 
equipment design, specification and selection; and 
maintenance, operating, economic and _ installation 
problems. There is not a detailed discussion of all 
the theory, performance, and design of the multitude 
of equipment and apparatus which make an efficient 
heat pump. The authors include only the aspects of 
performance and design of the parts which are es- 
sential in the assembly of a good installation. 

The heat pump, with its possibility of increasing 
the potential energy in our fuel to perhaps twice 
its present value, is commanding a great interest. 
This book should serve to sharpen the intellectual 
tools of many and should kindle enthusiasm for and 
in the work on problems of heat pump research, 
development, and broader industrial application. 
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Kinematics of Machines 


By Leon M. Sahag, professor of engineering 
drawing and design, Alabama Polytechnic Insti- 
tute; published by the Ronald Press Co., New 
York; 249 pages, 6 by 9% inches, clothbound; 
available through MACHINE DESIGN, $4.00 post- 
paid. 


Although admitting that an engineering course in 
kinematics primarily involves displacements, veloci- 
ties and accelerations regardless of the types of ma- 
chine mechanisms involved, the author of this book 
believes that the importance of kinematics is more 
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Assets to a Bookcase 





clearly brought out if the study is carried out in 
conjunction with links or simple mechanisms. Theory, 
or explanation made only with line diagrams and 
with no reference to an actual mechanism, has little 
value for practical purposes. Therefore, the divisions 
of this book—including chapters on motion in ma- 
chines, instant centers, acceleration in machines, 
cams, gears, and flexible links, deal with the study 
of motions relative to particular mechanisms. The 
graphic method of solution, rather than analytical, is 
presented as being more convenient and more read- 
ily grasped by the majority of readers. 
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Treatise on Powder Metallurgy 


By Claus G. Goetzel, vice president and direc- 
tor of research of the Sintercast Corporation of 
America and adjunct professor of chemical en- 
gineering at New York University; published by 
Interscience Publishers Inc., New York; 778 
pages, 6 by 9 inches, clothbound; available 
through MACHINE DESIGN, $15.00 postpaid. 


Metal technology and its large number of related 
fields experienced a modern renaissance at the turn 
of the century. The art of molding and firing metal 
was revived and refined by scientific study. The re- 
sult was a production method for the manufacture 
of metallic or metal-like bodies of simple or compli- 
cated shapes without the use of orthodox metallurgy 
practices such as melting, casting, ingot solidifica- 
tion, metal working, and shaping by machine opera- 
tion. The application of metal powders has been ex- 
panding in all branches of metal technology and, sub- 
sequently, huge amounts of theoretical, empirical, and 
technological materials have accumulated in journals 
and patent literature. To reduce the vastness of data 
into an orgarized reference, the author prepared this 
treatise consisting of three volumes, the first of which 
receives the attention of this review. 

Volume I deals with the technology of powder met- 
allurgy processes, including a brief description of the 
underlying principles and a historical review. The 
production, properties, and testing of powders, as well 
as their conditioning for powder methllurgy opera- 
tions are discussed, and a survey of the currently 
available commercial grades is made. The subject of 
pressing of powders is given considerable space, and 
the coverage of both the theoretical and practical 
aspects is attempted. Pressing at elevated tempera- 
tures is intentionally treated before a disession of 
sintering because the view has been taken that hot- 
pressing is merely a mechanism parallel to ordinary 
molding. To stimulate further development, a de- 
tailed description of the hot pressing apparatus and 
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techniques used for experimental purposes has been 
included. . 

The process of sintering is covered at great length 
in a theoretical review. The practical aspects of the 
sintering operation are separated from the theoretical 
discourses in individual chapters on operations, fur- 
naces, and atmospheres. The technological review 
constituting Volume I is concluded with the individ- 
ual treatment of such phases as working, heat treat- 
ing, and finishing. Much space is devoted to the high- 
ly important practical subject of finishing for the 
reason that little has been published pertaining to 
this phase. 

This encyclopedic treatment of powder metallurgy 
presents to the novice, expert, development engineer, 
and inventor, twenty chapters of principles, history, 
theory, experiment, technology, properties, production, 
and application. Coverage is so complete that the 
volume is equally useful as an introductory text, a 
reference book, a source for new applications, and a 
stimulus to new developments and new processes. 
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Combustion Engines 


By Arthur P. Fraas, associate in motors, Aero- 
nautical Institute of Technology, Brazil; pub- 
lished by McGraw-Hill Book Co., New York; 428 
pages, 6 by 9% inches, clothbound; available 
through MACHINE DESIGN, $5.50 postpaid. 


Intended for the use of engineering college seniors 
and engineers in industry, this text develops funda- 
mental principles of combustion engines from ele- 
mentary theory and then ties in theory with prac- 
tical engineering methods. Although developed chief- 
ly from the author’s material on aircraft power plants, 
a major portion of the book is devoted to automotive 
type engines because of their greater commercial im- 
portance. Wartime and postwar gas turbine devel- 
opments have been included, as well as material on 
the more common piston type small engines, and lo- 
comotive, marine and stationary power plants. Com- 
bustion problems are simplified by a set of five charts 
giving products of combustion of octane and air, one 
each for five representative fuel-air ratios. Numer- 
ous other charts and tables useful in engine per- 
formance analysis, laboratory testing, or development 
work are also included. 
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Design of Industrial Exhaust Systems 


By John L. Alden, assistant works manager of 
Western Electric’s Kearny plant; published by 
The Industrial Press, 148 Lafayette St., New York 
13, N. Y.; 252 pages, 5% by 8% inches, cloth- 
bound; available through MACHINE DESIGN, $3.50 
postpaid. 


Designers and engineers primarily concerned with 
the construction or purchase of industrial exhaust 
systems, have found the obtaining of data pertinent 
to their particular problems difficult because of the 


158 





wide scattering or the secretive handling of such in- 
formation. To combat this dilemma, the author has 
compiled data, theoretical tempered with the practi- 
cal, to cover every aspect of installation or design 
of an industrial exhaust system—from the hood to 
the fan. 

This treatise discusses exhaust ventilation. It 
deals in length with the design of hoods for dust and 
fume removal; the theory relative to design is pre- 
sented in concise and adequate form. Correct esti- 
mation of pipe resistances is vital to successful design 
and, accordingly, the author goes into detail in his 
discussion of the contributing factors. There is an 
attempt to discount the many fallacies of pipe de- 
sign as pertaining to metkod and application of 
theory. Treatment of the fundax.entals of structural 
details, system planning, low-pressure pneumatic con- 
veying is such as to afford the reader with a good 
foundation in the theoretical as well as an assist in 
practical application. Lengthy discourses enable one 
to better grasp the proper method of selection of 
dust separators and centrifugal exhaust fans. Paral- 
lel between this second edition and the first book is 
evident, but several chapters and many lesser addi- 
tions have been made to inform the designer and 
engineer of the advancements of the past decade. 
Growth of the electro-chemical processes for surface 
preparation and finishing of metals has warranted 
broader treatment of fume control. New importance 
of axial-flow fans lends itself to extended discourses. 

Replete with informative paragraphs, charts, dia- 
grams, and tables this book tells how to design, build 
or buy an exhaust system that will adequately and 
economically perform the functions required by law 
or prescribed by specialists in industrial hygiene. 


The book, Wear as Applied to Cylinders and Piston 
Rings, replete with charts, diagrams, tables, and 
informative discussions, is the result of an extended 
research project on this subject directed by Dr. F. 
P. Bundy now with General Electric’s research labo- 
ratory. T. E. Eagan, chief metallurgist of Cooper- 
Bessemer, conducted the metallurgical studies; Ralph 
L. Boyer, vice president and chief engineer of Cooper- 
Bessemer, guided the application of the principles. 
Devoted primarily to reducing piston and cylinder 
wear, the investigation has revealed findings so basic 
in principle as to be of interest to all builders and 
large-scale users of engines, allied equipment and 
heavy machinery. Book may be secured from the 
Cooper-Bessemer Corporation, Mt. Vernon, Ohio, for 


“$3.50. 


Sanctioned by the SAE War Engineering Board’s 
Iron & Steel Technical Committee, L. A. Aldinger 
has compiled the results of an investigation to deter- 
mine the effect of variations in as-quenched hardness 
on tensile, endurance, and impact properties after 
tempering several steels. The 42-page report, Physi- 
cal Properties Influenced by As-Quenched Hardness, 
is available from the SAE Publications Dept., 29 
West 39th Street, New York 18, for $2.00. 
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of engineering parts, materials and processes 


Obviates Complex Controls 







ONTROL of the elevator-drive mecha- 

nism, left, has been greatly simplified by 
the use of a Gyrol fluid coupling. Previously, 
complex electrical controls were required to 
smoothly accelerate and decelerate the cars. 
Coupling obviates all but a single accelerat- 
ing switch for each direction of travel, pro- 
viding smooth motion and reducing the motor 
capacity required. 












Cam Is Die Cast 







ECORD-CHANGER cam of the General 

Instrument corporation’s automatic rec- 
ord changer, left below, is produced by die 
casting. Intricate surfaces are thus held to 
close tolerances without the necessity of fur- 
ther machining. 









Protects Precision Mechanism 






BRASIVE-DUST damage to the delicate 

parts of the Hoglund contour wheel 
dresser, below, is prevented by the use of 
U. S. Rubber company’s flexible corrugated 
tubes. Fitted over the template slide and pis- 
ton rod mechanism, the tubes prolong the 
life and maintain the accuracy of the dresser 
without in any way impeding motion. 
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Single-Phase Jet Pump Motors 


Line of new motors 
designed for auto- 
matic starting and 
stopping have start- 
ing torque and speed 
characteristics espe- 
cially suited to jet 
pump service. Capa- 
citor-start, ding] e- 
phase type, these mo- 
tors are built’ to 
NEMA standards of 
performance and di- S23 
mensions. Three- fl 
phase and d-c motors 
have identical mount- 
ing dimensions mak- 
ing them interchangeable. Manufacturer: Century 
Electric Co., 1806 Pine St., St. Louis, Mo. 


For additional information circle MD 1 on Page 175 


Punched Rubber Products 


Capable of withstanding temperatures ranging from 
— 150 to 500 F, punched silicone rubber products such 
as gaskets, washers, seals and packings are recom- 
mended for use in processing systems handling hot 
or cold fluids or gases and wherever rubber comes 








into contact with extreme temperatures. Standard and 
unusual flat shapes punched from sheets of silicone 
rubber can be made to exacting specifications and lo- 
cation of bolt holes held to practical accuracy. 
Silicone rubber is also suitable for dielectric appli- 
cations, It is resistant to permanent compression, pro- 
longed weathering, lubricating oils and some chem- 
icals, and has excellent water repellency. It will not 
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For additional information on these new developments see Page 175 


become brittle or hard and will not crack after long 
exposure to air, ultra-violet rays or ozone. Manu- 
facturer: Stalwart Rubber Co., 180 Northfield Rd., 


Bedford, O. 
For additional information circle MD 2 on Page 175 





Packless Air Control Valve 


Of packless plug 
construction, model 
No. 50 three-position 
double four-way air 
control valve for op- 
erating two double- 
acting cylinders can 
be used on many se- 
quencing applications, 
such as those requir- 
ing chucking cylinder 
to operate in se- 
quence with tail-stock cylinder. Brass taper plug is 
precision ground and lapped into high tensile cast- 
iron body to assure perfect seal. Valve can be foot 
mounted on any flat surface on machine with op- 
erating handle in vertical or horizontal position. All 
working parts of valve can be removed without dis- 
connecting air pipe lines. Two cylinder ports and one 
exhaust port are grouped on one side of valve with 
two cylinder ports and one intake port on opposite 
side. All six ports are tapped for 14-inch pipe. Man- 
ufacturer: Logansport Machine Co., Inc., Logans- 
port, Ind. 

For additional information circle MD 3 on Page 175 





Heat Transfer Coils 


Usable for cooling steam or water test samples 
on boilers of all ratings in refrigeration equipment, 
in oil stills and in hydraulic circuits for cooling oil, 
dual heat transfer coils effect efficient heat exchange 


’ between liquids and gases. They are available from 


stock as pre-engineered units. Coils can be obtained 
in two ratings. For service at pressures to 1000 psi 
and temperatures to 700F, units are fabricated of 
seamless copper tubing and bronze fittings and are 
available in six standard sizes. For pressures ranging 
to 2000 psi and temperatures to 1500 F, outer coils 
are of seamless copper, while inner coils are stainless 
steel. 

The end fittings are also stainless, and coil term- 
inals are carbon steel. Three sizes are obtainable. Ex- 
ternal tube size ranges from 1% to 11% inches outside 
diameter, internal tubes from % to 1 inch. Heat 
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transfer area ratios range from 2.62 sq ft external 
coil and 1.41 sq ft internal coil to 7.85 sq ft external 
and 5.81 sq ft internal. Triple-lok fittings meeting 
J.L.C. hydraulic standards are used on all coils. Drilled 
mounting brackets are furnished. Manufacturer: 
Parker Appliance Co., 17325 Euclid Ave., Cleveland 
12, O. 
For additional information circle MD 4 on Page 175 





Rate and Position Gyroscopes 


Telemetering rate 
gyros calibrated for 
rotational measure- 
ments from 10 to 
1000 degrees pet 
second, and position 
gyros with one and 
two - axis. electrical 
sensory elements are 
now available. Ac- 
curacies are better 
than +2 per cent. 
Production gyros 
have been standard- 
ized with 2000, 2500, 
and 5000-ohm resist- 
ance pick-offs. Additional resistance ranges can be 
furnished~on request. Rate gyros offer natural fre- 
quencies to 40 cycles per second and are obtainable 
damped or undamped. Manufacturer: G. M. Gian- 
nini & Co., Inc., 254 West Colorado, Pasadena 1, Calif. 

For additional information circle MD 5 on Page 175 








Solenoid Air Control Valve 


Powered by air it 
controls, _solenoid- 
controlled air valve 
is capable of operat- 
ing at speed of more 
than 2200 move- 
ments per minute. 
It consists of cast 
bronze body incor- | 
porating single air | 
inlet, suitable elec- 
trical terminals and 
cylinder in which 
lightweight piston 
floats. Operating 
through */;.-inch of 
movement, plungers 
of small 8-volt sole- 
noids release full pressure of air supply line to drive 
piston and thus shift four-way shear-flow valve in 
desired direction. Valve operates on 5 to 150 psi 
air line pressure. Despite high rate of speed, sole- 
noids develop very little heat, and this is dissipated 
immediately in expanding air stream. 
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Valve is compact and completely enclosed. It will 
operate submerged, and presence of water or oil in 
air line does not affect operation. Available in %4 
and %-inch port sizes, valve is adaptable to direct 
connection or remote control of any standard air cy- 
linder. Manufacturer: Bellows Co., 222 W. Market St., 


Akron 10, O. 
For additional information circle MD 6 on Page, 175 


Gearless Hydraulic Pump 


Small Eco gearless hydraulic pumps are available 
in 144, 3%, % and 34-inch sizes having capacities rang- 
ing’from 1 to 12 gallons per minute. Units are suit- 
able for handling wide range of liquids and viscous 
fluids against pressures ranging up to 100 psi. They 








are designed to run at speeds from 200 to 2400 rpm. 
Dual eccentric piston provides strong flow against 
pressure. Pump body is naval bronze forging or stain- 
less steel casting and is built to withstand hard usage. 
Fitted with self-lubricating bearings, pumps will not 
contaminate liquids handled. Manufacturer: Eco 
Engineering Co., 12 New York Ave., Newark 1, N. J. 
For additional information circle MD 7 on Page 175 


Mercury Relay 


Incorporating  free- 
floating magnetic plunger 
which assures smooth, 
silent operation, this im- 
proved mercury relay car- 
ries current loads of up 
to 35 amp. Design fea- 
tures permit reduction in 
size of heavy glass en- 
closure and assure flick- 
erproof performance in 
sign flashing applica- 
tions. Heavy tungsten 
contacts with mercury-to- 
mercury make and break 
are hermetically sealed 
against dust and mois- 
ture. There is no exposed 
arc, and relay is safe to use under all operating con- 
ditions. Coil and load terminals are accessible on all 
installations. Relays can be furnished in two and 
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three-pole units. They are listed by Underwriters’ 
Laboratories. Manufacturer: Ebert Engineering & 
Mfg. Co., 185-09 Jamaica Ave., Hollis, Long Island, 
N. Y. 


For additional information circle MD 8 on Page 175 


Totally Enclosed Motors and Gearmotors 


Fan-cooled, totally 
enclosed motors par- 
ticularly adaptable 
for dirty, dusty and 
corrosive atmospheres 
are being offered with 
standard or stainless 
steel shafts. Foot- 
less motors (without 
reducers) are also 
furnished for flange 
mounting to the face 
of any flat surface, 
with the shaft extending through the surface. A 
single reduction gear has extended the range of gear- 
motor speeds. Combined with any of the motors, 
the reduction can supply a wide selection of out-put 
speeds ranging from 6 to 3600 rpm. Manufacturer: 
United Electric Machinery Co., 1824 North 72 Court, 
Elmwood Park 35, IIl. 


For additional information circle MD 9 on Page 175 
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Portable Gasoline Engine 


Weighing only 30 pounds, 2-cycle gasoline engine 
is especially suitable for use on saws, generators, 
tractors, fire fighting pumps, compressors, conveyors 





& 


ee 


and other portable units. It develops 4-hp at 4500 
rpm and has 2-inch bore and 2-inch stroke. Die-cast 
aluminum parts afford both durability and lightness 
in weight. Regardless of position in which engine is 
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operating, diaphragm carburetor assures steady sup- 
ply of fuel. Passage in crankcase and front cover, 
which permits unburned fuel to return to carburetor, 
eliminates flooding or overloading engine. Anti-fric- 
tion bearings protect rotating parts from wear and 
thus insure long life, smooth operation and easy start- 
ing. Manufacturer: Prentice Corp., Dept. E-7, Worces- 
ter 4, Mass. 
For additional information circle MD 10 on Page 175 





Electric Plug Controller 


Requiring no mechanical connection to the motor, 
all-electric plugging control employs stator ripple 
voltage as its basis of operation. Although particular- 
ly adaptable where resistance plugging is used to re- 
duce the shock during the plug cycle, the controller 
is suitable for use on drill presses, lathes and appli- 
cations where gearing introduces friction between the 
motor and the final drive. Designed for panel mount- 
ing and easy installation, the controller also features 
long life, accurate control, potentiometer adjustment 





for desired drop-out speed, and plugging in both direc- 
tions of rotation. Available in three sizes for use 
with 220-440-volt, 60-cycle, 3-phase, Y-Y connected in- 
duction motors, and with 220-volt, 3-phase, 60-cycle, 
2-speed motors. Manufacturer: Standard Dayton 
Corp., Dayton 1, Ohio. 

For additional information circle MD 11 on Page 175 


Reversible Electric Blower 


Type MF-1 electric 
fan consists of a Moto- 
Mite electric motor 
coupled to a 2 */;,-inch 
diameter fan blade. Unit 
operates at 14,000 rpm 
and will move air at 35 
cubic feet per minute. 
Power requirements are 
19 watts at 6, 12 or 24 
volts d-c. Fan is revers- 
ible, so that air can be blown either over or away 
from motor frame. Overall length is 2% inches and 
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motor diameter is 1:% inches. Weight is 6 oz. Manu- 
facturer: Globe Industries Inc., 125 Sunrise Place, 
Dayton 7, O. 


For additional information circle MD 12 on Page 175 





Self-Locking Retainer 


Tight assemblies 
free from end play 
are developed on rel- 
atively soft shafts of 
cold-rolled steel, cast- 
ings and plastics by "" W 
this type 5305 Truarc oi 
triangular _ retainer 
which is installed or 
removed without us- 
ing special tools. It 
is made with flat or 
spherical cross - sec- 
tion and has three 
equally spaced projecting prongs. When slipped 
over shaft, it can be positioned quickly and easily in 
direction of installation. Three prongs lock securely 
around shaft when slightest pressure is applied from 
opposite direction. Retainers are available in sizes 
for shaft diameters ranging from 0.090 to 0.375-inch, 
and other sizes are being added to line. Manufac- 
turer: Waldes Kohinoor Inc., 47-16 Austel Place, 
Long Island City 1, N. Y. 

For additional information circle MD 13 on Page 175 




















Rotary Union Connection 


Incorporation of 
heavy Monel metal 
bellows in all-pur- 
pose ball-bearing 
rotary union con- 
nection eliminates 
need for spring 
loading, provides 
self-adjusting pres- . 
sure on extra heavy service and minimizes friction 
drag.. It is designed for introducing steam or coolants 
into rotary drums such as are used on paper ma- 
chines, dryers, calenders, printing presses, rubber- 
making cylinders and other equipment in process in- 
dustries. Flexible rubber or bronze hose eliminates 
need for complicated piping and supports and permits 
connection to float, thereby avoiding unnecessary 
strain on sealing surfaces. Unit is available in plain 
and syphon types. Manufacturer: Perfecting Service 
Co., 6140 Cottage Grove Ave., Chicago 37, Il. 

For additional information circle MD 14 on Page 175 








Corrosion-Resistant Plastic Paint 


Metal, wood and. ceramic surfaces are protected 
against chemical attack by corrosive fumes, con- 
densates and spillage when series NPC CycLon, high- 
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solid synthetic paints are applied. Plastic coatings air- 
dry quickly by solvent evaporation to adhesive hard- 
wearing glossy surfaces without need for first prim- 
ing surface to be coated. When applied by brush 
directly from container, compound will give coverage 
of from 350 to 450 sq ft per gallon per coat. 

Coatings are unaffected by all alkalies and most 
mineral acids and are inert to alcohols, soaps, water, 
oxidants, food and fruit acids, oils and aliphatic hy- 
drocarbons. Moisture vapor transmission rate of film 
is less than 2 grams per 100 square inches of area 
for 24 hours at 100 per cent relative humidity. Coat- 
ings maintain flexibility at temperatures up to 180 F. 
Available through Munray Products Inc., 12400 Cross- 
burn Ave., Cleveland 11, O. 

For additional information circle MD 15 on Page 175 





Foot-Operated Control Valves 


Designed for con- 
trol of single and 
double acting cylin- 
ders in pneumatic or 
fluid circuits, CV con- 
trol valve series has 
been increased by ad- 
dition of cam operat- 
ed model and foot 
controlled valve with 
spring return action. 
Foot operated valve 
permits close-to-floor 
operation to make 
possible applications 
not practical with pre- 
vious models. Iden- 
tical housing assembly for all models in same pipe 
size permits hand, foot, cam, electrical or pressure 
pilot operation and, in most instances, conversion from 
one to other without breaking line connections or 
dismounting valve. Automatic and semiautomatic 
sequences can be secured with either spring or pres- 
sure pilot actuution. Valves are available in % and 
34 18-port -sizes. Manufacturer: Modernair Corp., 
4222 Hollis St., Oakland 8, Calif. 

For additional information circle MD 16 on Page 175 





Rolled-Thread Inserts 


Usable in molded 
plastic, rubber and 
other products, low 
cost deep-drawn  rol- 
led-thread inserts are 
made of light gage 
steel on automatic 
machinery. They are 
available in 6-32, 8- 
32, 10-32 and 14-20, thread sizes. Inserts offer good 
anchorage characteristics. Because of thin wall sec- 
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tions, they can be located close to edges or corners 
of molded parts without risk of cracking parts. Manu- 
facturer: Clover Industries, Inc., 539 Ellicott St., 
Buffalo 3, N. Y. 


For additional information circle MD 17 on Page 175 





Adapter Plate for Switches 


Consisting of ratch- 
et-driven rotary de- 
tent cam which alter- 
nately presses and re- 
leases operating but- 
ton of switch when 
drive plunger is 
pushed, style P Adap- 
taplate provides 
single - button main- 
tained contact control 
with any Unimax 
metal-cased snap-acting switch. One stroke operates 
switch, and second releases it. Since all switches in 
line have contacts for double-throw single-pole switch- 
ing, any desired operating sequence can be obtained 
with adapter plate. Manufacturer: Unimax Switch 
Corp., 460 W. 34th St., New York 1, N. Y. 

For additional information circle MD 18 on Page 175 


Shaded Pole Motors 


Suitable for use in 
refrigerators, air con- 
ditioners, heating and 
ventilating equipment 
and other single-bear- 
ing motor applica- 
tions, type AM Mono- 
Motor is of four-pole 
shaded pole type. 
Features include 
large permanently- 
sealed oil reservoir 
isolated from heat, 
forced-feed lubrica- 
tion of bearing surfaces by means of integral spiral 
pump on shaft, and recirculation system for lubricant. 
Long single bearing maintains shaft alignment and 
assures free-running rotor. Die-cast aluminum rotor 
is centered in field position by magnetic forces when 
operating so as to minimize end thrust. Fins on cast- 
iron case dissipate heat. Manufacturer: Redmond Co. 
Inc., Owosso, Mich. 

For additional information circle MD 19 on Page 175 








Synthetic Rubber 


Developed for applications in which rubber must 
withstand very low temperatures for prolonged pe- 
riods of time and yet retain its flexible qualities, this 
Butaprene-based rubber compound is unaffected by 
continuous temperatures as low as —50 F. It is rec- 
ommended for use in refrigeration systems; aircraft, 
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automotive and other transportation equipment; out- 
door lighting units; farm implements; marine installa- 
tions; and many others. 

Compound looks and acts same as conventional rub- 
ber and has permanent set of 4 per cent, specific grav- 
ity of 1.25 and durometer hardness of 55. It is re- 
sistant to mineral, animal and vegetable fats; dilute 





acids; alkalies; petroleum products; hydrocarbons; 
and solvents. Butaprene-based rubber can be extrud- 
ed into channels; lathe-cut or punched into gaskets, 
washers and grommets, and molded into almost any 
practical shape. Manufacturer: Stalwart Rubber Co., 


180 Northfieid Rd., Bedford, O. 
For additional information circle MD 20 on Page 175 





Small Blowers 


Designed for out- 
puts varying from 80 
to 220 cubic feet per 
minute, four small 
motor blowers have 
been added to line. 
One double outlet and 
three single outlet 
units comprise the 
addition. All are 
powered by four-pole 
Redmond motors ex- 
cept 80 cubic feet per 
minute output model which is powered by two-pole 
motor. Other features of these blowers include heavy 
gage steel construction, resiliently mounted motors, 
accurately balanced wheels and optional inlet screens 
and outlet flanges. Illustration shows model 3802 
blower which has motor mounted inside of blower 
wheel making it very compact and neat appearing for 
applications where unit is exposed to view. This 
unit has output of 100 cubic feet per minute. Manu- 
facturer: Redmond Co. Iinc., Owosso, Mich. 

For additional information circle MD 21 on Page 175 





Centrifugal Water Pump 


Intended for low-pressure flows, motor-driven cen- 
trifugal pump for water or other coolants has a ca- 
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pacity of 10 gallons per minute at 5-ft head. Its sturdy 
yet simple construction and oversize, totally enclosed, 
double ball-bearing, 1/25-hp motor contribute to long 
life. Made of noncorrosive materials, the pump is 





completely rustproof. Pumps are furnished for oper- 
ation on 115 or 230 volt, 50 or 60 cycle a-c, and 115 
or 230 volt d-c. Manufacturer: Thompson Products 
Inc., Cleveland 17, Ohio. 


For additional information circle MD 22 on Page 175 


Hardfacing Alloys 


Fifteen alloys are available in a new line of hard- 
facing welding metals. The alloys are divided into 
three groups: Ferrous, cobalt base and tungsten car- 
bides. They are recommended for use in combating 
abrasion, impact, heat and corrosion. These alloys are 
said to increase equipment life up to 25 times. Manu- 
facturer: Air Reduction Sales Co., 60 E. 42nd St.. 
New York 17. 


For additional information vircle MD 23 on Page 175 


Drilling Unit 


Drilling, tapping, centering, chamfering, counter- 
boring, countersinking, tube facing or flaring, ream- 
ing, hollow milling, rivet spinning and other jobs can 





be handled by means of this Black power drilling 
unit. Because spindle and traversing motor rotor are 
integral, torque is applied evenly around spindle to 
eliminate end play. Air feed provides rapid, shockless 
advance to work, and hydraulic control from this point 
handles operation until work cycle is completed. Feed 
of drill is constant even when breaking through. 
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Micrometer stop controls depth drilling accuracy 
to within 0.001-inch. 

Drilling units from 4%, to 1 hp have same base-to- 
center-of-spindle dimensions. Speeds available are 
840, 1150, 1725 and 3450 rpm for 208, 220, 440 and 
550-volt, 3-phase 60-cycle current. Units will oper- 
ate in any position. Manufacturer: Black Industries, 
1400 E. 222nd St., Cleve'and, O. 


For additional information circle MD 24 on Page 175 





Manual Control Valve 


Manually actuated four-position dual-pressure 
valves are suitable for use on accumulator-actuated 
high and low pressure presses employing water or oil 
as service medium. Incorporating Shear-Seal design, 
valves provide fast operation. When moved through 
90-degree arc, single lever permits separate introduc- 
tion of low and high pressure fluid. Intermediate 





shut-off position permits all flow to be stopped with 
little handle motion, and throttling can be accom- 
plished on low pressure line. Furnished in four sizes 
from %4 to 2 inches National Pipe Thread for pres- 
sures to 7000 psi, valves have forged steel bodies and 
stainless steel fluid-contacting parts. Manufacturer: 
Saval Inc., Dept. 1915 E. 5ist St., Los Angeles 11, 
Calif. 


For additional information circle MD 25 on Page 175 





Magnetically Operated Relay 


Magnetically oper- 
ated bulletin 103 re- 
lays fulfill aircraft 
requirements and are 
also suitable for re- 
mote and automatic 
control _ purposes 
where conditions of 
vibration and shock 
are encountered. Re- 
lays withstand accel- 
eration tests above 10 g and 60-cycle vibrations of 
1/32-inch amplitude. Basic parts are mounted on 
molded phenolic base with front-connected post type 
terminal inserts. Contact gap, tail spring and normal- 
ly closed contacts are adjustable. Standard single- 
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pole double-throw d-c relays are rated as follows: 
normally open contacts, 25 amp, 24 volts d-c or 115 
volts, 50 to 60-cycle a-c, normally closed contacts, 
2 amp on d-c or 115 volts, 50 to 60-cycle a-c. Con- 
tinuous duty coils are available for operation up to 
115 volts d-c or 230 volts 60-cycle a-c. Manufacturer: 
Ward Leonard Electric Co., Mt. Vernon, N. Y. 
For additional information circle MD 26 on Page 175 





Ball Type Inner Valve 


Usable for ac- 
curate regulation 
of steam, water, 
air or gas at inlet 
pressures less than 
250 psi, at reduced 
pressures below 
150 psi and where 
reduced pressure 
must be adjusted 
frequently, 400 
series ball type 
inner valves are 
single seated with 
ball inner valve ac- 
tuated by rubber diaphragm. Ball centers freely on 
seat with uniform contact all around which assures 
tight closing at moment it seats. When off seat, stain- 
less steel ball is free to turn so that all parts are ex- 
posed in turn to scouring action of flow and any wear 
which may occur will be evenly distributed. Manu- 
facturer: Klipfel Mfg. Co., Hamilton, O. 


Fer additional information circle MD 27 on Page 175 





Hydraulic Pumping Units 


Dual hydraulic pumping units are made in ratings 
from 250 to 5000 psi. Capacities at the lower pres- 
sures are 12 to 40 gpm, while at the higher pressures 
they range from 1.25 to 5 gpm. Units are reservoir 
mounted, with integral relief and unloading valves, 
double-end motors and oil cooler. Manufacturer: 
Universal Hydraulic Machinery Co., 285 Hudson St., 
New York 13. 

For additional information circle MD 28 on Page 175 





Miniature Speed Drive 


Capable of delivering up to 70 ounce-inches torque 
and 0.025-horsepower, miniature adjustable-speed 
drive can be used on business machines, recorders, 
controllers, computers and similar devices. Ratio of 
input to output speeds is infinitely adjustable be- 
tween 1:6 increase and 6:1 decrease with total speed 
range of 36:1. Dial and pointer indicate ratio setting, 
and adjusting knob is equipped with friction drag 
to prevent ratio wander. Maximum output torque is 
obtainable at zero speed, and operating speeds as 
high as 20,000 rpm are practical. 
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Internal construction employs rollers which contact 
disks on input and output shafts. Speed is adjusted 
by changing radius at which rollers make contact. 
Lock-up devices are provided to increase contact 
pressure automatically when load torque is increased. 





Other features include ball bearings on all rotating 
parts, permanent lubrication, overload protection and 
sealed construction. Manufacturer: Metron Instru- 
ment Co., 436 Lincoln St., Denver 9, Colo. 

For additional information circle MD 29 on Page 175 





Wound-Rotor Mofors 


This new protected type wound-rotor motor is 
available in NEMA frames 224 to 505 from 1 to 
100 hp and in frames above NEMA, up to 2000 hp. 
Frames and end shields are drip-proof, and there are 
no unprotected openings above the horizontal center 
line. Also available in splash-proof and totally-en- 
closed nonventilated models, the motors can be sup- 





plied with all NEMA standard floor, sidewall and 
ceiling mounted assemblies. Frames 224 to 505 can 
be furnished with NEMA D flange mountings; frames 
224 to 365 are available with C face mountings. Both 
D flange and C face motors are suitable for horizont- 
al or vertical operation, with or without feet. Manu- 
facturer: Crocker-Wheeler Electric Mfg. Co., Ampere, 
East Orange, N. J. 
For additional information circle MD 30 on Page 175 


Water Injection Pumps 


New series RD-8500 fully-submerged, water-in- 
jection pumps for aircraft antiinjection employ vis- 
cosity-controlled fluid by-pass to prevent the compres- 
sion of air in the fuel system when the pump is oper- 
ated on an empty tank. Antifriction materials in the 
positive-displacement pump permit harmless dry-run- 
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SLEEVE BEARING 
DATA 





IL CLEARANCE in sleeve- 
O type bearings is that differ- 
ence in size between the diameter 
of the shaft and the inside diameter 
of the bearing. This space accom- 
modates the lubricant, permits the 
formation of a protective oil film 
preventing metal-to-metal contact 
when in operation and allows for 
expansion due to heat. Bearing per- 
formance, bearing life and machine 
operation are all greatly affected by 
oil clearances determined through 
correct dimensions of shaft and 
bearing. 

It is quite impossible to set hard 
and fast rules for all applications. 
So many factors go into the success- 
ful operation of bearings that each 
should be given individual study 
and clearance data decided from the 
findings. However, certain general 
standards can be used as a guide 
towards correct oil clearances. 

The above chart lists the average 
oil clearances most widely used for 
internal cornbustion engine applica- 


— 
Clearances 
INTERNAL COMBUSTION ENGINE BEARINGS 
Dia. of Crankshaft Oil Clearance between shaft Crankshaft 
Journal or Crankpin and bearing on diameter End Clearance 
2" to 2%" -0015 + .001 -004 to .006 
24" to 34" -0025 -006 to .008 
3%" to 3" .003 -008 to .010 
3%" .0035 -008 to .010 
4" -004 -008 to .010 


BRONZE 


SLEEVE BEARING 
DATA 



































*This data computed on the use of white o 


tions. This applies to units in which 
a force feed, pressure lubrication 
system is used. The vertical clear- 
ance is generally maintained to low 
limits whereas higher clearance is 
maintained at split line, accom- 
plished by eccentric bore or reliefs 
at parting line. For splash lubri- 
cated bearings, where the engine 
speed is less than 2000 R. P. M., 
the minimum oil clearance will be 
somewhat larger, varying from 
.0002 to .0006 per inch of shaft 
diameter. 


BEARING CLEARANCES IN INDUSTRIAL APPLICATIONS 





CLASS OF BEARING 


Running Clearance, Thousandths 
of an inch, for shaft dia. under 








Precision Spindle Practice—Hardened & 
ground spindle lapped into the bronze bush- 
ing. Below 500 ft./Min. & 500#/Sq. In. 





Precision spindle practice—Hardened & 
Ground spindle lapped into bronze bushing. 
Above 500 ft./Min. & 500#/Sq. in. 





Electric Motor & Generator Practice— 
Ground Journal in broached or reamed 
bronze bushing or reamed Babbitt bushing 





General Machine Practice (Continuous ro- 
tating motion)—Turned steel or cold rolled 
steel Journals in bored & reamed bronze or 
poured & reamed babbitt bushings 





General Machine Practice (Oscillating Mo- 
tion)— Journal & Bearing material as above 





Rough Machine Practice—Turned steel or 
cold-rolled steel Journals in Poured babbitt 
bearings . 





yy" 1" Q" 3" 514" 
-00025 | .00075/ .0015 -0025 -0035 
to to to to to 

.0075 0015. -0025 -0035 -005 
-0005 .001 -002 -003 -0045 
to to to to to 
-001 -002 .003 -0045 .0065 
-0005 -001 0015 .002 .003 
to to to to to 
-0015 -002 -0035 .004 -006 
-002 -0025 .003 .004 -005 
to to to to to 
-004 -0045 .005 .007 -008 
-0025 -0025 .003 -004 -005 
to to to to to 
-0045 -0045 -005 .007 .008 
.003 .005 -008 011 -014 
to to to to to 
-006 -009 -012 2016 .020 
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r babbitt metals. 


rdinary industrial applications 

can be governed by general 
clearance ‘practice—as listed below. 
We have found, through more than 
40 years exclusive bearing manufac- 
turing experience, that the majority 
of applications can be so classified. 
The tolerance range, as shown by 
the chart, provides ample room for 
the formation of a protective lubri- 
cating film. In certain specific ap- 
plications, such as some types of 
machine tools engaged in producing 
very precise parts, clearances must 
be held to very close limits. 

There is one sure way of remov- 
ing doubt concerning tolerances and 
oil clearances. Call in a Johnson 
Bronze Engineer. We are interested 
in giving you bearings that will suit 
your applications—bearings that 
will deliver greater performance 
and longer bearing life. Our men 
are trained in all phases of bearing 
practice. We offer their services to 
bearing users without obligation of 
any kind. 


This bearing data sheet is but one of a series. 
You can get the complete set by writing to— 





(| 
/) 
SLEEVE BEARING NEADOUARTERS 


525 S. MULL ST. + NEW CASTLE, PENNA. 
167 




















ning. Total submersion of the pump and motor unit 
within the water-alcohol tank simplifies installation 
and requires no external space for mounting. Elec- 
trical and fluid connections are located outside the 
mounting flange, under the tank. Galvanic action 
is eliminated by the use of nonconducting insulations 
between critical points, thus preventing water from 
acting as an electrolyte where dissimilar metals are 





present. Relief valve is adjustable to 50 psi outlet pres- 
sure with connection for supercharger compensation 
optional. Characteristics of a typical valve setting 
are: 210 gallons per hour at 34 psi outlet pressure, 
with maximum of 13 amp at 28 volts d-c. Fractional- 
horsepower, 400-cycle, 208-volt, a-c motors are in- 
cluded in the series. Manufacturer: Lear Inc., Romec 
Pump Co. Division, Elyria, O. 

Circuit Breaker Plug, B-1, 1448 

For additional information circle MD 31 on Page 175 


Circuit Breaker Plug 


Affording protection 
from overloading, 
stalling or rotor lock- 
ing on any machine 
powered by fraction- 
al horsepower motor, 
Hopax circuit breaker 
plug is available in 
range of ratings up 
to 10 amp. Plug rated 
for capacity of equip- 
ment it serves should 
be used. Special types for applications requiring high 
current load for specified time can be furnished. 
Thus, it operates only when conditions become dan- 
gerous for particular appliance on which it is in- 
stalled. Resetting is accomplished by removing plug 
from receptacle and raising and lowering lever be- 
ween prongs. Manufacturer: Hopax Electric Inc., 
547 Greenwich St., New York 13, N. Y. 
For additional information circle MD 32 on Page 175 








Decorative Finish 


Two-tone hammer finish known as Dimenso, is now 
available in a lacquer form. New finish, tradenamed 
Lacquer Dimenso has been developed for applications 
wuere baking is not practicable; it is applied by spray- 
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a Te 
ing and air dries in 20 minutes. The material is 
suitable for use on virtually all surfaces not subject 
to high-temperature service. Manufacturer: Sherwin- 
Williams Co., 101 Prospect Ave., Cleveland. 

For additional information circle MD 33 on Page 175 


Oil Pilot Valves 


Obtainable in four 
standard mountings 
including pipe line, 
foot and panel, series 
7000 oil pilot valves 
can be used for re- 
mote-control oil-pres- 
sure - operated four- 
way hydraulic valves. 
Operational control is 
gained by fork lever 
design which, when 
actuated by moving 
part of device being powered, permits remote revers- 
ing of main valve. Both fork lever and fork and 
hand lever types can be supplied; latter permits man- 
ual interruption of cylinder’s forward or return stroke 
at any time. Valves can be supplied with all ports 
blocked in neutral, all ports open to exhaust in neu- 
tral, and cylinder ports open to exhaust and pressure 
port blocked in neutral. Manufacturer: Gerotor 
May Corp., Baltimore 3, Md. 

For additional information circle MD 34 on Page 175 





Electrical Insulators 


Bulletin 143 electrical insulators, formerly made 
of unglazed ceramic, are now made of glazed AISi- 
Mag 228. Modification has been made to suit high 
frequency apparatus which requires insulators hav- 
ing an improved loss factor. Manufacturer: Amer- 
ican Lava Corp., Chattanooga 5, Tenn. 

For additional information circle MD 35 on Page 175 


Business Machine Motor 


Designed for use in 
typewriters, account- 
ing machines and 
other business ma- 
chines, type KH light- 
weight constant speed 
fractional - horsepov- 
er motors are of open 
ventilated sleeve- 
bearing construction. 
They can be obtained 
in ratings of: 1/40- 
hp, 1725/1425 rpm on 115-volt 60/50-cycle current; 
1/40-hp, 1425 rpm on 115-volt 25-cycle current; and 
1/20-hp, 3450/2875 rpm on 115-volt 60/50-cycle cur- 

s 
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CGonune ALEMITE 
Button Head and Flush Type Fittings 


Simplify ORDERING, INSPECTION and IN- | 
VENTORY CONTROL. Specify Alemite 
part numbers on your blueprints. 


and Specify the Right Alemite 
Fitting for Every Bearing 


a ee 
¥ 
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ey: Ag STANDARD BUTTON HEAD FITTINGS 


DATA SHEET 


Useful Information to Help You Select 


d 
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ag ac’ ks c D E .F* 
al 29 ad | 13 ° 9 ” 39 ’ %" P.T. ” 
KA | ee | he | uke | Wer | te 
A- 534," 274," ° 35 dl ¢- P.T. 5,” 
yx 614," 314," 274," 434," "PT. %," 
A- 154," | 384," oe 2740" 4’ PT. %* 
1 . ih" 1345" 43)," "PT. %4° 
1 534," 2744" + sft 4" P.T. 5%” 
*Wrench Size. 
GIANT BUTTON HEAD FITTINGS 
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A | B Cc D E F* 
11/6" i," 134” 27/4," \%" P.T. %" 
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pressures. Recommended for use on lubricated valves. 


FLUSH TYPE FITTINGS 


*Wrench Size. **1871-A and 1872-A have special construction to withstand extremely high 
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tDrive Fittings. 


GIANT FLUSH TYPE FITTINGS 
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*Wrench Size. **Flush Fit No Hex. 





ALEMITE 


Modern Lubrication Methods 
That Cut Production Costs 


FREE—Reprints for engineers, draftsmen, and all plant men. 
You may obtain a complete set of these data sheets cover- 
ing all Alemite Fittings. Simply write to Alemite, 1804 Diver- 
sey Parkway, Chicago 14, Illinois. 
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rent. All are equipped with double-bonded resilient 
mounting rings including latches and three 12-inch 
leads. 

Centrifugal starting switches have been replaced 
by externally mounted switches which permit motor 
to be of smaller overall size and which include ther- 
mal cutout feature to open line circuit in time tc 
prevent damage to motor in event of machine jam- 
ming. Manufacturer: General Electric Co., Sche- 
nectady 5, N. Y. 

For additional information circle MD 36 on Page 175 





Adjustable-Stroke Air Cylinder 


Adjusting screw with handwheel locking provides 
air cylinder with any desired length of stroke. A 
false piston, forming the movable blind end on the 
inside, is attached to the adjusting screw. Graphit: 
packing enables the false piston to maintain an air- 





tight seal, thereby limiting dead air space and helping 
to maintain efficiency at restricted stroke. Cylinder 
is available in any mounting except the clevis and 
the blind end flange, and is furnished in bores from 
3 to 14 inches. Manufacturer: Anker-Holth Mfg. 
Co., 2723 Connors St., Port Huron, Mich. 


For additional information circle MD 37 on Page 175 





Four-Circuit Cycle Timer 


Designed for built- 
in application, type 
CF3 single or multi- 
ple-contact cycle 
timer is used to reg- 
ulate series of oper- 
ations in equipment 
such as dishwashers 
and battery chargers 
and to operate mo- 
tors, valves and sig- 
nals. It will control 
automatically a one, 
two, three or four- 
circuit operation in 
predetermined timing 





sequence. 

Unit consists of synchronous motor mounted on 
bracket. Single or multiple cams on shaft actuate 
enclosed dustproof snap-action switch. Wide range 
of motor speeds and 27 different ranges from 1 re- 
volution in 10 seconds to 1 revolution in 24 hours 
permit unit to be used on almost any required cycle 
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arrangement. Timer can be supplied with knob which 
permits manual starting, and it will complete one 
cycle and then stop. Manufacturer: R. W. Cramer 
Co., Centerbrook, Conn. 

For additional information circle MD 38 on Page 175 





Air Dumping Valv 


. ae ae ~~ 


Air cylinders can 
start their return in 
split second when this 
quick exhaust or 
dumping valve is used 
as supplement’ to 
standard operating 
valve. When latter is 
moved to open posi- 
tion and air starts to 
exhaust, dumping 
valve opens automat- 
ically so that cylin- 
der starts its return 
almost immediately. 
Unit is mounted directly on cylinder and is available 
in pipe sizes from % to 1 inch. Manufacturer: Ross 
Operating Valve Co., 120 E. Golden Gate Ave., De- 
troit 3, Mich. 

For additional information circle MD 39 on Page 175 








Silicone Rubber Parts 


Suitable for extremely low temperature applica- 
tion, X-6 silicone rubber gaskets, diaphragms, sleeves, 
packings, channels and numerous other molded, ex- 
truded, punched and die or lathe cut parts can be 
supplied to users’ specifications. Brittle point of this 
material, measured on %-inch thickness in accord- 
ance with ASTM D736-43T, ranges from -—150 to 
—170F. This synthetic rubber is resistant to action 
of sulphur dioxide, liquid ammonia and certain types 
of Freon as well as many chemicals and oils. Parts 
are suitable for high and low voltage applications, 
have high resistance to ozone and feature water re- 
peliency. Manufacturer: Stalwart Rubber Co., 151 
Northfield Rd., Bedford, O. 

For additional information circle MD 40 on Page 175 
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Service stations no longer have to exca- 
vate to install a lift for cars they lubricate. 
The new Weaver Twin Floor Lift is installed 
right on the garage floor at any convenient 
place, and will raise cars and light trucks 
hydraulically by the mere turn of a lever. 
The hydraulic cylinders are smaller and 
require less pressure than did the old style 
lifts, due to design change. 


VIM Leather Cup Packings are used to 
hold the pressure. These packings, prop- 
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Weaver uses Houghton packings to give 


your car a “lift” 


erly impregnated, moulded and trimmed to 
accurate size, can be depended on to main- 
tain a tight seal against pressure loss. 


Machine designers everywhere rely on 
VIM Leather and VIX-SYN Synthetic Rub- 
ber Packings because they know both the 
reliability of the products and the invalu- 
able engineering service, freely provided. 
Have you a design problem? Put it up to 
E. F. HOUGHTON & CO., 303 W. Lehigh 
Avenue, Philadelphia 33, Pa. 


HOUGHTON’S 
VIM LEATHER and VIX-SYN PACKINGS 
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For additional information on this new equipment see Page 175 


Recording Sound Analyzer 


Frequency analysis of a 
complex wave form from 25 
to 7500 cps is recorded on a 
4-inch wide calibrated scale 
by the models FR and FR-1 
recorders when used in con- 
junction with a General Ra- 
dio 760-A sound analyzer. A 
permanent ink record is 
made on a frequency-cali- 
brated longitudinal scale, 
the full scale width being calibrated linearly in 
equal 20, 40, 60 or 80 db divisions. A mechanical 
link unit is provided to automatically drive the fre- 
quency-sweep dial of the analyzer in register with 
the calibrated chart movement. The full frequency 
spectrum from 25 to 7500 cps or any specific range 
within this band can be recorded. Selection is pro- 
vided by adjustable limit switches on the link unit 
coupling device. These fully portable instruments 
can be employed for the analysis and study of sounds, 
vibrations and complex voltages, effectively eliminat- 
ing point-by-point plotting of these curves. Manufac- 
turer: Sound Apparatus Co., 233 Broadway, New 
York 7. 


For additional information circle MD 41 on Page 17% 








Photocopy Machine 


Available in three sizes for handling 11 x 16, 
14 x 20 and 18 x 29-inch standard cuts of paper, this 
Tru-Copy-Phote photocopying machine requires only 





15 seconds to expose auto-positive paper. Machine 
is furnished complete with all necessary accessories 
including trays, dryer, paper, chemicals, color filter, 
red pilot light, squeegee board and glascware. It 
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._ ment of steel, copper, 


operates on 115-volt a-c or d-c in ordinary office light 
without need for darkroom, focusing or heating unit. 
Machine is sturdily built with reinforced plywood case 
covered with washable rubberoid cloth and has heavy 
hinges, durable clamps and unbreakable Tufflex glass. 
Manufacturer: General Photo Products Co., 15 Sum- 
mit Ave., Chatham, N. J. 
For additional information circle MD 42 on Page 175 





Attenuator 


Single meter can 
be used with any 
number of lines to 
check volume units, 
with each line iso- 
lated from all oth- 
ers by using one or 
more of these V.U. 
meter multipliers. 
Measuring only 1354 
inches in diameter, 
device provides 
five-step straight-T performance. Pair of extra term- 
inals permits off position to disconnect multiplier net- 
work from line which it normally bridges and from 
meter. Standard attenuation ranges of 0 to 16 vol- 
ume units and 4 to 20 volume units are available. 
Both are provided in steps of 4 units and have “off” 
position. Manufacturer: Shallcross Mfg. Co., Colling- 
dale, Pa. 

For additional information circle MD 43 on Page 175 
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Thickness Gage 


Improved model 
FMSS-5 Audigage 
thickness detector 
has been developed 
for nondestructive 
thickness measure- 


aluminum, glass, un- 
filled plastics and 
other materials from 
one side. Typical ap- 
plications include use 
on tanks, pipes, ship 
hulls, boilers, pres- 
sure vessels and sheet metal. Improvements include 
instrument indications which permit operation in 
noisy locations, adjustable frequency modulation 
which facilitates measurement of corroded equipment, 
permeability tuning unit for increased sensitivity, and 
increased frequency for measurement of steel down 
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Olt RIINERIES insist on Fass Couplings to heap thei : 
machinery running, because know Fast’s virtually — 
eliminate all shutdowns due to ome failure! This Coupling 
has been in service since 1931. 


HEAVY INDUSTRIES specify Fast’s Couplings because they 
compensate for shaft misalignment and have no perishable 
parts of any kind to fail! 


OUR production figures go up and stay up when your vital 


equipment is protected with Fast’s Couplings, because Fast’s 
virtually eliminate all shutdowns due to coupling failure. Fast’s use 
no perishable parts or packing rings . . . they are the original gear-type 
coupling that really guards load-carrying oil from moisture, abrasive 
dust and grit! Fast’s have exclusive “‘rocking bearing” principle that 
gives sure metal-to-metal seal. 
When you specify Fast’s you get years of top engineering experience, 
Koppers’ high standard of workmanship, and unexcelled coupling service 
including available parts if required by change of drive, even if your 
Fast’s have been running for 30 years. You save money, eliminate 
bottlenecks with Fast’s on the job, because machine and motor life is 
prolonged, upkeep costs are cut, shutdown losses reduced. Find out 
about Fast’s! Use the handy coupon, or write today for free catalog. 
Address: Koppers Co., Inc., Fast’s Coupling Dept., 256 Scott Street, 
Baltimore 3, Maryland. 


FAST'S 





Self Aligning COUPLINGS ‘aaa 
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MAIL COUPON FOR FREE CATALOG! 


KOPPERS CO., INC., FAST’S COUPLING DEPT., 

256 Scott Street, Baltimore 3, Md. 

Please send me your new Fast’s Coupling catalog which contains 
all the facts and specifications. 
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| The floating sleeve takes a neutral position. 


All forms of misalignment are compensated 
for between the lubricated faces of the 
splines, equally di- 

vided between the © 

driving and driven | 
members. Theentire 
assembly revolves | 
as one unit. 
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eng necting depl equipement 
to 1/16-inch. Instrument is portable and battery oper- 
ated for field use. If required, a-c power supply can 
be furnished. 

For operation, instrument is tuned to frequency 
which produces resonance in the unknown thickness. 
Resonance is indicated simultaneously by milliam- 
meter and head-phones to provide both visual and 
audible signals. Frequency at which resonance is in- 
dicated can be converted to thickness by use of con- 
version scale on instrument panel. Manufacturer: 
Branson Instruments Inc., Joe’s Hill Rd., Danbury, 


Conn. 
For additional information circle MD 44 on Page 175 





Vernier Scale Magnifier 


Intended to simplify reading of vernier scales, 
Magna Eye magnifier is available in three sizes to fit 
most widely used Brown & Sharpe and Starrett cali- 
pers and height gages. It is constructed of spring 
brass and aluminum finished in baked biack enamel 
and is supplied in black leatherette case. Rectangular 
precision ground optical glass lens of 342 to 4 power 
clips over head of reading scale and is held by two 





parallel posts for quick focusing. It is also movable 
horizontally to permit accurate reading on both sides 
of calipers. 

Model No. 100 is designed for use on 6-inch vernier 
calipers. No. 200 is for use on 10-inch height gages 
and is interchangeable for use on 10-inch vernier 
calipers. Of heavy construction, model No. 300 is 
suitable for use on 18 and 24-inch height gages. Manu- 
facturer: Stebar Co., 711 W. Lake St., Minneapolis 
8, Minn. 

For additional information circle MD 45 on Page 175 


—_—__— 


Noise Or Vibration Analyzer 


Vibration detection and noise analysis in all types 
of equipment are performed readily with this Sono- 
Probe electronic amplifier. Long metal probe of 
microphone or Bakelite probe for electrical equip- 
ment testing is placed in contact with shaft, bearing, 
housing or other source of vibration. Because unit is 
insensitive to airborne sounds, operator can confine 
his investigation to object being touched by probe. 

Earphones enable user to analyze character of 
vibrations; decibel meter and simple volume con- 


174 


‘trol permit accurate measurement of amount of vibra- 


tion. Volume can be adjusted to acceptable standard 
decibel level, and vibration level of any number of 
parts or machines can be measured against it. In- 
strument provides go no-go or graded standard for 
inspecting parts or finished assemblies, for main- 
tenance and trouble shooting, for diagnosing motor 





ailments, checking sound insulations and detecting 
air or water leaks. 

Bench model operates on 115 volts d-c and is shown 
with probe in fixed position on standard bearing 
tester. Portable battery operated model is available 
for line testing of engines, pumps and large as- 
semblies. Manufacturer: Aircraft Electronics Asso- 
ciates Inc., 1031 New Britain Ave., Hartford 10, Conn. 

For additional information circle MD 46 on Page 175 


Slow Speed Stroboscope 





Extending strobo- 
scopic method of ana- 
lysis to low-speed 
mechanisms, Strobo- 
lume high-intensity 
short flash strobo- 
scope is designed to 
be flashed from ex- 
ternal contactor. This 
remote control -fea- 
ture makes it particu- 
larly useful where 
motion to be examined is related to angular position 
of shaft. Applications of this type include textile 
looms, printing presses, fuel injection systems and 
heavy machinery in general. Device will operate con- 
tinuously at speeds up to 45 flashes per minute; 
operation for shorter periods is possible up to 1200 
flashes per minute. When maximum safe operating 
time is reached at any speed, circuit breaker opens 
to turn off power supply. 

Because of high intensity and short duration of 
flash, instrument can be used also as a light source 
in high-speed photography where motion of subject 
is too fast to be stopped by commercial speedlights. 
Manufacturer: General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

For additional information circle MD 47 on Page 175 
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FOR 


folder ‘‘Bearium Metal’ 
properties of this material and shows typical 
bar stock sizes and individual castings. Pho- 
tomicrographs show structure and lead dis- 
tribution achieved in this metal which adapt 
it for use as bearings, bushings and thrust 
washers. 
ydraulic Cylinders 

7, Rye wis Cee illustrated bulletin 
No. 110 on double-acting hydraulic cylinders 
presents complete source of information and 
data for design engineers as well as material 
of value to engineers in charge of installa- 
tion, operation and maintenance of hydraulic 
power equipment. 

Tachometers 
gy Klectric Tachometer Co.—4-page il- 
lustrated bulletin No. 12 describes portable 
and permanent installation type electric tach- 
ometers for measuring speeds up to 8000 rev- 
olutions per minute. 


74. Lock Nuts 

Stover Lock Nut & Machinery Corp.—4-page 
illustrated folder shows design of lock nut, ex- 
plains principle on which it operates, indicates 
applications and gives specifications for nuts 
ranging standard 


5. Protective Finishes 

? Mitenell-sradiord Chemical Co. — 20-page 
booklet ‘‘Protective Finishes for Metals’’ de- 
scribes Black-Magic black oxide process for 
blacking steel and iron, process for applying 
rich black to zinc base diecastings and zinc 
and cadmium plated ————— low = 
perature black oxide process for copper 
final film finishes, metal 


mechanical 
techniques. 


ydraulic Gear Pump 
Hydraulic Equipment Co.—4- 

catalog P-3000-R is guide to 

series high-pressure oi] hydraulic gear pumps 

for replacement of prior 300 series pumps. 

ting pressure of 1000 


| 
| 


Westinghouse Electric Corp.—23-page _ il- 
lustrated booklet B-4112 discusses Mot-O-Trol 
ie speed drive for 


op- 
erated from alternating current sources. It is 
divided into three sections, first of which ex- 
plains principles of operation; second, con- 
struction and maintenance; and third, tech- 
nical and application data. 


DESIGN 


83. Conveyor Chains & Sprockets 

Diamond Chain Co.—2s-page illustrated 
bulletin No. 29 presents data on steel] con- 
veyor chains available with from 1 to 4-inch 
Pitch, conveyor chains with extended pins, 
stainless steel and bronze conveyor chains, 
attachment links, top plate chain, and 
sprockets, 


84. Machining Stainless Steels 
ing Mill 


American Roll 


ing may 
different they need not be difficult. Contents 
include grades of steel, cutting rates, operat- 
ing instructions, tool compositions, cutting 
fluids and tabular data. 


85. Variable Speed Tranmission 

Lompard Goveruor Corp.—4-page illustrated 
Pamphiet “‘Lombard Variable Speed Trans- 
mission’’ describes variable speed reducer 
which is particularly suitable for installations 
where ratio of maximum to minimum output 
speeds is large. 
86. Induction Motors 

Century Electric Co.—8-page illustrated 
form No. 942 describes repulsion-start induc- 
tion-run brush-lifting single-phase motors and 
presents advantages of this type motor for 
starting and operating industrial, commercial 


teristics of performance, 
locked rotor torque and locked rotor current. 


HELPFUL LITERATURE 


EXECUTIVES 


87. Duplicating Machine 
Charles bruniss Co. — & illustrated 
bulletin No. A-1053 deals with Volumatic 


model 93 Whiteprinter duplicating machine 
which can produce unlimited numbers of posi- 
tive copies of documents and drawings made 


by pen, pencil, printing or typewriting on 
transparent or translucent paper. 
88. Micro Film File 

Eastman Kodak Co.—12- illustrated 


page: 
pamphlet describes Kodagraph Microfile equip- 
ment for business and industry. Four models 
of machines are listed as well as Microfilm 
reader, enlarger and projector. 


89. Pushbutton Stations 

Cutler- Hammer, ine. — Folder entlitled 
“‘Pushbuttons Unlimited’’ discusses combina- 
tions and features of line of standard and 
heavy-duty pushbutton stations, 


90. Glass Fiber & Nylon Fabrics 

Duplan Corp.—s-page revised bulletin il- 
lustrates and describes Fiberglas and nylon 
fabrics for industrial uses. Technical data 
table lists tensile strength, air permeability, 
chemical and heat resistance, elasticity, di- 
electric strength and like factors. 


91. Mechanical Differentials 
Arma Corp.—4-page illustrated circular 
“Arma Mechanical Differentials’’ presen 


quantities measured by angular displacement. 


FOR MORE INFORMATION 


on developments in “New Parts” and “Engineering Department” 
sections—or if “Helpful Literature” is desired—circle correspond- 
ing numbers on either card below. 
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92. Roller Bearings 

Shafer Bearing Corp.—30-page illustrated 
catalog No. 48 presents engineering data on 
normal and standard duty roller bearing units 
including pillow biock, flange units, flange 
units with pilot, cartridge and flange 
units, take-up units, Gasten units, take-up and 
frame units and bearings as as well as as, adapter 
mounting heavy duty pillow blocks and radial- 
thrust roller bearings. 


93. Silicone Rubber 

General Electric Co.—24-page illustrated 
bulletin No, CDP-584 describes heat-resistant, 
mechanical, electrical and chemical-resistant 
properties and applications of G-E silicone 
rubber. Fundamentals of silicone chemistry 
and performance of rubber under varied con- 
ditions are discussed. Property tables are in- 
cluded for reference, 


94. Leather Belting 

American Leather Belting Association—8- 
page illustrated booklet ‘‘Plan to Drive with 
Leather Belting’’ suggests how flat leather 
belts can be used to advantage in dri 
various types of machines. Adaptability of 
leather belting to high production require- 
ments, sudden shocks, overloads and long 
continuous service is discussed. 


95. Precision Hardness Testers 

Ames Precision Machine Works—12-page {il- 
lustrated catalog describes methods of opera- 
tion of hardness testers and provides con- 
version chart specifying penetrator and correct 
kilogram loads to use. 
Rockwell hardness scales, instruments test 
round and flat stock, tubing, wire and odd- 
shaped pieces of various materials. 


96. Porous Bronze Bearings 

Bound Brook Oil-Less Bearing Co.—16-page 
illustrated booklet ‘‘Stock List No. 3°’ lists 
sizes and types of Compo oil-retaining porous 
bronze bearings carried in stock. Information 
on bearing formulas, tolerances, loads 
specifications is given also. 


97. Flexible Metal Hose 

Chicago Metal Hose Corp.—68-page illus- 
trated catalog G-50 contains full description 
and complete specifications for standard 
types of fiexible metal hose in variety of 
metals. In addition it contains sections on 
expansion joints for piping —— stainless 
steel and brass bellows and various conduits 
and special assemblies of these components. 
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98. Fisid Drive 

American Blower Corp.—18-page illustrated 
~ bulletin No. 7519 presents comprehensive data 
“on Gyrol type T fluid drive for internal com- 
bustion engines. Use on power shovel, loco- 
motive, earth mover, muck loaders, rotary 
drier, portable drill rig and heavy marine and 
stationary engines is covered. 


— seams, pierced holes, notches and 
100. Direct Current Timing Motors 
Haydon Mfg. Co.—8-page etin presents 


information and technical data on direct cur- 
rent motors for timing applications. Per- 
formance characteristics of the Haydon 9200 
series direct current motor are given, in- 
cluding specifications, applications, speed reg- 
ulations and methods of determining speed and 


current. 
101. Stam Forgings & Assemblies 
i. Homes earing ry tt Co.—32- 


page illustrated catalog gives details of 
stamped, forged and assembled parts which 
have been produced to user’s specifications. 
Brief descriptions are given on hydraulic 
pumps, motors, cylinders and controls. 


162. ie Nickel Alloy Tubing 

Tube Co.—16-page illustrated cata- 
oot ioe No. 10 on nickel and nickel alloy 
small tubing presents tabular data on physical 
and chemical characteristics of nickel, Monel, 
K Monel, Inconel and cupro-nickel. Details 
on selection and application for these alloys 
have been compiled for easy reference, 


103. Selenium Rectifiers 

Vickers Electric Div., Sperry Corp.—24-page 
illustrated booklet entitled ‘‘Selenium Recti- 
fiers’’ presents characteristics, applications 
and design factors of these units. 


104. M. Hydresiic Resistant Units 

Bellows Co.—S8-page illustrated Bulletin 
HC-600 describes Hydro-Checks for precision 
control of air power in air motors, feeds and 
cylinders. Method of operation, applications, 
dimensions and mountings are shown for stop 
checking and skip or intermittent checking. 
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105. Hermetically Sealed Rela 

Automatic a Co.—4-page Wpestrates 
circular No. 1700 eumaes Te line of her- 
metically sealed relays which are protected 
from moisture, ice, fungi, acid, salt and 
varying air pressure. 


106. Steels 

Jessop Steel Co.—16-page booklet deals with 
leading brands of Jessop stainless and heat 
resisting steels, tool and die steels, and cast- 
to-shape steels. Typical analysis and applica- 
tions are included for each brand, 


107. Copper, Brass & Bronze 


and hardness, annealing, corrosion and 
fications. — 


108. 8. Metal Stamping Dies 

HPL Mfg. Co,—4-page illustrated folder ex- 
Plains uses of temporary dies for small- 
quantity or experimental production. Informa- 
tion on blanking, piercing, forming and other 
operations is given, as well as data on cold- 
Ppunchable material from which parts can be 
produced 


109. Iron Cores 

Stackpole Carbon Co.—16-page illustrated 
engineering bulletin RC 7B gives specifica- 
tions, production data and applications of end 
and side-molded iron cores, iron sleeve cores, 
threaded type iron cores and cup cores, 


110. Lubrication Devices & Seals 

Gits Bros. Mfg. Co.—i16-page illustrated 
“Price Guide Catalog’’ is convenient reference 
and buying guide for oil hole covers, oil cups, 
bottle oilers, multiple oilers, oil gages, grease 
cups, accessories and shaft seals. 


111. Solenoid Valve 

Allied Control Valve Co.—4-page illustrated 
bulletin No. 462 deals with type V5-100 three- 
way two-position solenoid valve designed for 
applications requiring minimum of mainte- 
mance and which will operate dependably at 
— mee pressure of 150 pounds per square 


112. Ma 

Bendix Aviation Corp.—32-page illustrated 
catalog KM2 depicts and describes Bendix- 
Scintilla K-magnetos designed to meet variety 
of one, two, and four-cylinder engine ignition 
requirements. Specifications and installation 
details are given. 


113. Miniatere Ball Bea 
Landis & Gyr Inc.—8-page illustrated cata- 
log No. 6 contains technical data on more 
than 200 types and sizes of ball bearings with 
outside diameters from 0.044-inch up in pivot 
types and from 0.118-inch up in radia] types 
with inner race. 







ratings, 
included. 
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YOU'LL LIKE THESE 


Wichita Citw Library 
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MOTORS 


They Help You Solve Your Problems! 


High starting torque; high operating 
speed; adaptability to speed control—to 
these inherent characteristics of series 
motors Robbins & Myers has added 
many performance advantages. New, com- 
pletely redesigned R & M universal 
motors, from 1/100to1/3 horsepower, 
are ready now for powering your small 
equipment. 


BETTER, INSIDE AND OUT 
From their dynamically balanced arma- 


tures to their rigid, welded-steel shells, 


nothing has been slighted. Commuta- 
tion, brushes, bearings, insulation, and 
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ventilation all represent true progress— 
progress backed by the competence born 
of long, successful experience. 


STANDARD TYPES—AND “SPECIALS,” TOO 


In the four frame sizes, there's the right 
motor for every need—sleeve or ball- 
bearing; fixed rotation or reversible; 
open or totally enclosed; standard or 
special ratings ... and a welcome variety 
of housing types and end-heads. 


YOURS FOR THE ASKING 


We'll be glad to send you literature on 
these new motors. And, if you would 
like to have R & M sit in on a discussion 
of powering improvements—that’s yours 
for the asking, too. Address Robbins & 
Myers, Inc., Motor Div., Dept. E-69, 
Springfield 99, Ohio. 


STANDARD PAD BASE 


STANDARD LOW BASE 
(Also “Medium” and “High” Types) 


HUB MOUNTING 


@ 


FACE MOUNTING 


@ 


FLANGE MOUNTING 
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Why a Prominent 





Industrial Equipment Manufacturer" 


Switched to “POWDI RON" 
For a CRITICAL CHAIN HOIST PART 


Adopting this hoist brake cam, produced by Bound Brook 
from “POWDIRON” (Sintered Iron) to accurate finished 
dimensions, ready for assembly, has meant: 


© Elimination of costly, time-consuming machining 
operations —“POW DIRON” assures an accurate fit. 


© Continuous lubrication on cam surfaces. 
@ Full required strength for long-time service on tough jobs. 
© Smooth, sure, safe operation. 


“POWDIRON” has proved to be the perfect material for many 
heavy-duty bearings, and structural parts such as gears, cams, 
sockets, pole pieces, levers, etc. Made of pure metal powders, 
“POWDIRON” parts and bearings are die-formed to accurate 
dimensions and sintered at high temperatures. Simple or intricate 
shapes can be produced in quantity to close tolerances. When 
needed, ““POWDIRON” parts and bearings can be vacuum- 
impregnated with lubricant to give thousands of trouble-free 
operating hours, without further need of lubrication. 


Consult our engineers on your re- 


gv quirements for structural parts and 

work wo? bearings. We’ve saved time and costs 

0 - os for others; we can do the same for you. 
ree 

. awe Structural parts are made to your specifica- 


tions. Bearings in thousands of sizes can be 
uickly made from dies on hand. Mail coupon 
Teiow fue fees copy of our “‘Powdiron” Data Sheet. 





BOUND BROOK OIL-LESS BEARING COMPANY 


BEARINGS - BUSHINGS WASHERS + PARTS 
BOUND BROOK, N. J. ESTABLISHED 1883 











Bound Brook Oil-Less Bearing Co. 
Bound Brook, N. J. 


0 I would like to talk to one of your engineers about 








7 
© Please send me a copy of your “POWDIRON” Data Sheet. 


Name Title__ 











Street ___ =a ~__—_City State 














Molded Laminates 


(Concluded from Page 113) 

the exception that additional narrow strips of im- 
pregnated fabric (in this case glass cloth) are placed 
in the stack-up to give extra body at those points 
where the strengthening ribs and bosses appear on 
the inner surface of the hollow half-cylinder. 

Second, the mold may be designed so that the lami- 
nations “bunch” or “buckle” into mold recesses. The 
photograph and exaggerated cross-section sketch of 
an automobile distributor part, shown in Fig. 4, illus- 
trate how the top laminations loop up in the mold to 
develop the extra thickness required at the apex of 
the angle. Third, the stack-up may be quite intricate 
as shown in the sketch of Fig. 5, to produce, in the 
mold, the complex part (a stocking examiner form) 
shown in Fig. 6. Other examples of interesting stack- 
ups are shown in Fig. 7. 

When extremely bulky parts are required, the 
molded-macerated method is often the ideal answer. 
In Fig. 8 are shown two typical rotating parts made 
by this technique. Complete spheres (for disposable 
ball-valve constructions in oil well lining’ tools) are 
produced similarly in diameters up to four inches. 
Since a natural color was specified for the stepped 
V-belt pulley shown at the left of Fig. 8, it is possible 
in the photograph to see the actual flakes of fabric, 
and to picture how easily they adjusted themselves 
within the mold to give a uniform fabric density 
throughout the part. The V-grooves were machined, 
both for the sake of most economical mass production, 
and intentionally to expose the ends of the fibers of 
the filler at the surfaces of belt friction to insure 
superior grip. In both cases the holes were molded; 
the keyway in the stepped pulley was broached. 

As regards nature of resin, part color, and type of 
filler, the full range characteristic of the laminated 
plastics industry can be specified for either molded- 
laminated or molded-macerated production cycles. 





Fig. 8—Parts produced by molded-macerated method. 
Holes in both parts were molded; keyway in V-belt pulley 
was broached; its grooves were machined 
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eres the new low-cost photographic intermediate 


engineers have been waiting for 

















Here’s increased protection. Kodagraph Autopositive Here’s increased shop-print quality. 
Paper preserves the detail of your new drawings . . . restores You'll see the difference in blueprints and direct 
your old, soiled, faded ones. Gives you, in every case, inter- process prints made from Kodagraph Auto- 
mediates of original quality —or better . . . with dense positive intermediates. Every detail is sharp, 
black photographic lines on a clear, non-curling, trans- clear . . . easy to read and follow on the produc- 
lucent base. Intermediates tion line — helping to assure 
that are durable in print fewer errors in the shop... 
making . . . and photo- fewer time-outs to decipher 
lasting in your files. faint, blurred prints. 


Kodagraph Autopositive Paper 


All of these advantages at a new low cost .. . because 
Kodagraph Autopositive Paper is inexpensive to buy . . . and 
easy for you or your local blueprinter to process. It produces 
positives directly — without the wasteful negative step. Further- 
more, it can be handled under normal lighting . . . exposed in 
any direct process or blueprint machine or vacuum frame . . . 
and developed in standard photographic solutions. 


To learn more about this revolutionary 
new photographic intermediate, write 
for a free copy of “The Big New Plus.” 


‘FREE Kodagraph booklet 





EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send me a copy of “The Big New Plus”— 
your booklet about Kodagraph Autopositive Paper, 
and the other papers in this new Kodagraph line. I have 
C2 direct process [) blueprint [) contact printing equipment. 


Here’s increased operating effi- 

ciency. Using Kodagraph Autopositive 
intermediates, you can turn out prints at 

uniform, practical speeds in your direct process 

or blueprint machine . . . maintain a continuous 
production run. You'll find, too, that “Autopositives” 
are flat-lying . . . easier to handle. And longer-lasting, 

















as well . . . because they have a tough, durable paper Name Wicase Print) 
base . . . and lines that retain their ink-like density Department 
through repeated printings in your machine. Cananen 
EASTMAN KODAK COMPANY Street 
Industrial Photographic Division City 
Rochester 4, N. Y. 
State 








“Kodak” is a trade-mark 
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Why a Prominent 


Industrial Equipment Manufacturer" 


Switched to “POWDI RON’ 
For a CRITICAL CHAIN HOIST PART 


Adopting this hoist brake cam, produced by Bound Brook 
from “POWDIRON” (Sintered Iron) to accurate finished 
dimensions, ready for assembly, has meant: 


© Elimination of costly, time-consuming machining 
operations —“POW DIRON” assures an accurate fit. 


®@ Continuous lubrication on cam surfaces. 
@ Full required strength for long-time service on tough jobs. 
@ Smooth, sure, safe operation. 


“POWDIRON” has proved to be the perfect material for many 
heavy-duty bearings, and structural parts such as gears, cams, 
sockets, pole pieces, levers, etc. Made of pure metal powders, 
“POWDIRON” parts and bearings are die-formed to accurate 
dimensions and sintered at high temperatures. Simple or intricate 
shapes can be produced in quantity to close tolerances. When 
needed, ““POWDIRON” parts and bearings can be vacuum- 
impregnated with lubricant to give thousands of trouble-free 
operating hours, without further need of lubrication. 


Consult our engineers on your re- 
quirements for structural parts and 
bearings. We’ve saved time and costs 
for others; we can do the same for you. 


we Structural parts are made to your specifica- 
tions. Bearings in thousands of sizes can be 
uickly made from dies on hand. Mail coupon 
[otow jor foes copy of our “‘ Powdiron” Data Sheet. 





BOUND BROOK OIL-LESS BEARING COMPANY 


BEARINGS - BUSHINGS WASHERS + PARTS 
BOUND BROOK, N. J. ESTABLISHED 1883 











Bound Brook Oil-Less Bearing Co. 
Bound Brook, N. J. 


0 I would like to talk to one of your engineers about 
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Molded Laminates 


(Concluded from Page 113) 


the exception that additional narrow strips of im- 
pregnated fabric (in this case glass cloth) are placed 
in the stack-up to give extra body at those points 
where the strengthening ribs and bosses appear on 
the inner surface of the hollow half-cylinder. 

Second, the mold may be designed so that the lami- 
nations “bunch” or “buckle” into mold recesses. The 
photograph and exaggerated cross-section sketch of 
an automobile distributor part, shown in Fig. 4, illus- 
trate how the top laminations loop up in the mold to 
develop the extra thickness required at the apex of 
the angle. Third, the stack-up may be quite intricate 
as shown in the sketch of Fig. 5, to produce, in the 
mold, the complex part (a stocking examiner form) 
shown in Fig. 6. Other examples of interesting stack- 
ups are shown in Fig. 7. 

When extremely bulky parts are required, the 
molded-macerated method is often the ideal answer. 
In Fig. 8 are shown two typical rotating parts made 


ball-valve constructions in oil well lining’ tools) are 
produced similarly in diameters up to four inches. 
Since a natural color was specified for the stepped 
V-belt pulley shown at the left of Fig. 8, it is possible 
in the photograph to see the actual flakes of fabric, 
and to picture how easily they adjusted themselves 
within the mold to give a uniform fabric density 
throughout the part. The V-grooves were machined, 
both for the sake of most economical mass production, 
and intentionally to expose the ends of the fibers of 
the filler at the surfaces of belt friction to insure 
superior grip. ja both cases the holes were molded; 
the keyway in the stepped pulley was broached. 

As regards nature of resin, part color, and type of 
filler, the full range characteristic of the laminated 
plastics industry can be specified for either molded- 
laminated or molded-macerated production cycles. 











Fig. 8—Parts produced by molded-macerated method. 
Holes in both parts were molded; keyway in V-belt pulley 
was broached; its grooves were machined 
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Here’s increased protection. Kodagraph Autopositive Here’s increased shop-print quality. 
Paper preserves the detail of your new drawings . . . restores You'll see the difference in blueprints and direct 
your old, soiled, faded ones. Gives you, in every case, inter- process prints made from Kodagraph Auto- 
mediates of original quality —or better . . . with dense positive intermediates. Every detail is sharp, 
black photographic lines on a clear, non-curling, trans- clear . . . easy to read and follow on the produc- 
lucent base. Intermediates tion line — helping to assure 
that are durable in print fewer errors in the shop... 
making . . . and photo- fewer time-outs to decipher 
lasting in your files. faint, blurred prints. 





Kodagraph Autopositive Paper 


All of these advantages at a new low cost .. . because 
Kodagraph Autopositive Paper is inexpensive to buy . . . and 
easy for you or your local blueprinter to process. It produces 
positives directly — without the wasteful negative step. Further- 
more, it can be handled under normal lighting . . . exposed in 
any direct process or blueprint machine or vacuum frame . . . 
and developed in standard photographic solutions. 

To learn more about this revolutionary 

new photographic intermediate, write 


for a free copy of “The Big New Plus.” 
FREE Kodagraph booklet 





EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send me a copy of “The Big New Plus”— 
your booklet about Kodagraph Autopositive Paper, 
and the other papers in this new Kodagraph line. I have 

C direct process [] blueprint [) contact printing equipment. 


Here’s increased operating effi- 

ciency. Using Kodagraph Autopositive 
intermediates, you can turn out prints at 
uniform, practical speeds in your direct process 
or blueprint machine . . . maintain a continuous 
production run. You'll find, too, that “Autopositives” 
are flat-lying . . . easier to handle. And longer-lasting, 





















as well . . . because they have a tough, durable paper Nema Please Print 
base . . . and lines that retain their ink-like density Department 
through repeated printings in your machine. tienen 
EASTMAN KODAK COMPANY Street 
Industrial Photographic Division City 
Rochester 4, N. Y. 
State. 








“Kodak” is a trade-mark 


—-—-—-----—-—-—-—------------4 








wT 19.007 


“Contour 
Analyzer” 





consisting of 
head, 
L-3 
Amplifier 
and Brush 


Direct-Inkin 
Oscillograph. 


SPECIFICATIONS 


Displacements measurable....... 
10,000 microinches 


Frequency Response (overall) . . Essentially 


uniform DC to 100 cps 


Feeler Arm Travel. . .015° approximately 


Sets ale Adjustable 
/ 


. approximately 12 oz. 


Feeler Arm Force Rave: ar 


Minimum, / 


Amplifier Dimensions... . . Length 17%", 


Width 11°, Height 7’, 


Amplifier Power Requirements . 100 watts 


ements from a given ref 
tivity is such that 
inches can be 
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Write or call 


3405 PERKINS AVENUE © CLEVELAND 14, O810, U.S.A. 
MAGNETIC RECORDING DIV. « ACOUSTIC PRODUCTS DIV. 
INDUSTRIAL INSTRUMENTS DIV. © CRYSTAL DIVISION 


Canadian Representative: 
A. C. Wickman, (Canada) Lid., P. O. Box 9, Station N, Toronto 14 
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Professional 


Viewpoints 


“. «+ doubt advantages of Mercury cam” 


To the Editors: 

In the February issue of MACHINE DEsIGN, Mr. R. J. 
Jacobs in his article on turret indexing mechanisms 
claims certain advantages for the “Mercury” cam, 
i.e., a concave barrel cam and driven member with 
rollers placed radially. 

I am interested, but I fail to see what advantages 
are secured which do not obtain with the more usual 
roller disk and parallel-body barrel cam. Further- 
more, it would appear to be much more difficult to 
produce, at least where only one or two are required. 
It takes up more space radially, as the full diameter 
of the cam extends outwards from the driven mem- 
ber, as opposed to its radius in the more usual mech- 
anism, and requires a disk with a flange or rim. The 
usual mechanism is also much more easily adapted to 
an existing machine, in this case the driven member 
simply consisting cf a ring with rollers attached to 
the existing spider of the machine, e.g., a lamp-bas- 
ing and soldering machine or a control machine. I 
agree that the barrel cam is infinitely more flexible 
in design than the geneva gear and in its usual form 
is fairly easily produced. Perhaps Mr. Jacobs can 
enlighten us further on this matter. 

On casual examination of the photograph of the 
paper container machine on Page 94, I should say 
there is no reason why the usual disk and straight 
barrel cams would not suit, but there may of course 
be a very good reason for this departure. 

—ALEX. L. E. WILSON, Chief Engineer 
British Luma Co-op. Elec. Lamp Soc. Ltd., 
Shieldhall, Glasgow 


To the Editor: 

In answer to Mr. Alex. L. E. Wilson’s letter, may I 
say that the greatest advantage of the concave bar- 
rel cam as compared to the cylindrical barrel cam is 
reduction in wear of the cam track and added life of 
the cam follower rollers. 

Mr. Wilson is correct in his statement that there is 
very little difference between the two cams as far as 
basic operation is concerned. In quite a number of 
cases it would be a matter of space consideration and 
layout that would determine which of the two would 
be most suitable, particularly in the application of 
cams where followers are closely spaced. In these 
cases there is little difference in the action in that the 
concave cam would approach a cylinder in shape. 

However, in cases of wide spacing of the follower 
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THESE BOLTS 
ARE SOMETHING 


SPECIAL... 














Down time is costly. Earth-moving equip- 
ment, tractors and other heavy machinery 

need bolts that can resist extremely severe stress, 
shear and impact without wear or breakage, 

“National” makes special bolts for such rugged 
service from high carbon or alloy steel, specially 
heat-treated. 

These bolts can really stand the gaff. 

Exceptional experience and facilities in cold 
heading enable us to offer unusual service on all 
types of “specials” that can be made by the upset 
process. We are often able to effect substantial 
savings. 


Please send us your inquiry. 


THE NATIONAL SCREW & MFG. CO. 
Cleveland 4, Ohio 


PACIFIC COAST: NATIONAL SCREW & MFG. CO. OF CAL. 
3421 S. Garfield Ave., Los Angeles 22, Cal. 








“National” Products Include 


Se _ eee 


we 
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HODELL CHAINS---CHESTER HOISTS 









produce a mechanical ‘seal 
capable of wi corrosive chemicals... . grit 
... high shaft speeds... highly volatile fluids... 
under extreme pressures. 


Morganite self-lubricating seals 
- +s immune to attack... grit... abrasives 
. +. mechanically strong... provide perfect sealing 
free from warping or gumming. a 






SELF-LUBRICATING 


CARBON SEALS 


In continuous service where pres- 

sures and shaft speeds are extremely 
high, Morganite Seals have proven highly 
efficient. They are recommended for use 
in pumps, agitators, mixers and similar 
equipment handling liquids including 
corrosives. Where maintenance is diffi- 
cult due to inaccessibility, the self- 





File for Product De- 
signers. For compe- 


’ lubricating feature is especially  '*"' *9ineering 
valuable. Costly repairs and problem convlt : 

lengthly shut downs due to seal rganite sales en- 

failures are eliminated. Sbitsciien. 





INCORPORATED 
LONG ISLAND CITY 1, NEW YORK 

















rollers, or in cases of heavy-duty application, the Mer- 
cury concave barrel cam is definitely superior. 

As the. accompanying sketch shows, in the Mercury 
concave-barrel cam, the cam followers remain at con- 
stant depth in the cam track and have full-line con- 
tact over the indexing range. It can also be seen 
that a cylindrical cam would not be practical with 
this arrangement as the cam followers would with- 
draw excessively from the track. 

An alternate design of a cylindrical indexing cam 
is also shown in the sketch having the same propor- 











Follower wheel _ , 
diameter, approx. 30 
\ ¢ roller ot dwell — 
¢ rctler entering 7 
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tions as the example given in my article. The follow- 
ers are on a 14-inch mean radius, and the cam mean 
radius is 5.36 inches. As can be seen from the 
sketch, at the point of transfer at 2214 degrees in an 
8-station index, the cam follower withdraws from the 
track a certain distance, y. 

It will also be noted that when the cam followers 
are on greater diameters, and there are only a few 
index stations, such as 6, 8 or 10, the barrel cam di- 
ameter would have to be excessive in order that the 
cam followers even remain in the cam track. With- 
drawal of the cam follower from the track results 
in a sliding action of the cam follower on the cam 
track during indexing when employing a cylindrical 
barrel cam. If « standard needle-bearing cam follow- 
er were used, the rollers would tend to skew in the 
races. Also there would be wear on the end retain- 
ers of the bearing due to the end thrust resulting 
from this sliding action. The combination of these 
two conditions would result in lower life of the cam 
followers. The sliding action of the follower itself on 
the cam track would result in accelerated wear on the 
cam track. 

A further general advantage of the Mercury cam 
over the cylindrical barrel cam is the possible reduc- 
tion in size of the follower wheel and the attendant 
reduction in inertia, 

It should be interesting to note that the large tur- 
ret on the paper container machine pictured on Page 
94 of the February issue is 48 inches in diameter, has 
20 stations, weighs over 1000 pounds, and indexes 
under normal operation at about 75 indexes per min- 
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Maintained strength at 
elevated temperature be- 
cause of exceptional resistance 
to oxidation is distinctive with 
new grades of Kennametal, 
which give promise of outstand- 
ing results én materials applica- 
tion. Already they have shown 
notable possibilities for blades, 
nozzles, and similar elements sub- 
jected to high temperature. 


Distinguishing Features 


At high temperature, K138 
and K138A: 


Resist oxidation 

Withstand abrasion 
Retain high strength 
Resist thermal shock 


Typical Useful Applications 





Hot spinning tools for steel 


These Kennametal heat-resistant tubing 


grades (K138 and K138A) have 
lower density and higher modulus 
of elasticity than “‘super’’ alloys, 
withstand thermal shock better than 
ceramics, and show notably high 


Thermo-couple protection tubes 
for molten metal 


Valve seats for internal combustion 
engines 


High temperature resistance heating 


fatigue strength. elements 
They are composed mainly of tita- aoe extrusion dies for copper and other 

. . alloys 

nium carbide with other refractory car- . 

bides, and cobalt as auxiliary metal— Furnace rollers for conveying hot metal 

furnished molded or extruded in conven- Supporting pins for enameling furnaces 

tional shapes and sizes, or in larger, Bushing and shear for guiding and 

more complex forms—can be ground like cutting of het red 

other Kennametal compositions—and are Aa 


preferably applied by mechanical holding. Cc 
If you need a material that will withstand N N AM ETAL 
oxidation, retain strength, and withstand 


abrasion at high temperature — investigate SUPERIOR CEMENTED CARBIDES 
heat-resistant Kennametal. Our engineers spat oe 
GRADE PHYSICAL MECHANICAL GRADE 


will be glad to cooperate. KENNAMETAL Duc., LATROBE, PA, 
He at- 
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ute. This machine has been in operation 16 hours a 
day for about two years and neither the cam nor the 
rollers have shown any sign of excess wear or failure. 
Cutting of the Mercury cam in low-production quan- 
tities is performed very satisfactorily on standard 
horizontal boring machines. 

One other feature of the concave barrel cam is that 
it offers a different arrangement in location of the 
camshaft with respect to the follower wheel shaft. 
In some cases design complications may arise in the 
use of the cylindrical barrel cam because of the prox- 
imity of the follower wheel shaft to the outside di- 
ameter of the cam. 

—R. J. Jacoss, Chief Engineer 
Mercury Engineering Corp. 


“.... formula contains error?” 


To the Editor: 

I have read with great interest the article about 
permanent magnets by James R. Ireland in your 
April issue. It contains a lot of valuable information 
on the design of magnetic devices. However, it seems 
to me. the formula given on Page 224 for the torque 
in eddy-current clutches contains one error. The 
torque is definitely not proportional to the thickness 
of the disk as given there, because the magnetic field 
and the eddy currents inside the disk fall off ex- 
ponentially with the distance from the magnetic pole 
shoe. In most cases a very thin disk has the same 
effect in practice as a very thick one. 


lige 
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Furthermore, there is often a considerable reaction 
effect from the rotating disk which may in cases of 
high speed cause the torque to drop again. This nega- 
tive characteristic of eddy-current devices operated 
at high speed can easily cause violent oscillations or 
hunting. 

I would say that the formula given on Page 224 for 
torque is a good approximation in the case of an 
eddy-current device with slow speed and low num- 
ber of poles, if you omit the thickness of disk, t, from 
the formula. 

—ALFRED S. GUTMAN 
Brookline, Mass. 


To the Editor: 

Mr. Gutman’s comments on the eddy-current torque 
formula are greatly appreciated. May I point out 
that in the equation, B was defined as the flux density 
of the magnetic field passing through the disk. It is 
quite true that this quantity may be somewhat dif- 
ficult to evaluate. Although we are not specialists in 
eddy-current devices, it seems to us that the torque 
must be somewhat proportional to the disk thickness 
at low speeds—if we accept this definition of B— 
since an increase in disk thickness will increase its 
conductance at low frequencies. 

Mr. Gutman’s objection is quite valid at high fre- 
quencies, as an increase in disk thickness will not in- 
crease its high frequency conductance to a very great 
extent. The same type of objection could be made 
to the method of figuring voltage output for an elec- 





Sanaa , 4 





A eetay sa oF 


Conroe aera 


sreee 





STUDS > BOLTS > NUTS ~\ ™\ ALLOYS* STAINLESS + CARBON + BRONZE 





REPRESENTATION 
184 


IN PRINCIPAL CITIES 


MACHINE DESIGN—June, 1949 


























Another te —— 


‘ee. 











FREE-CUTTING STEEL 


A New Bessemer Screw Stock with Proved 
Machinability Ratings as High as 170! 


® Backed by 50 years of leadership in the field of 


free-machining, cold-finished steels. 


® Proved by exhaustive field testing. 


Forty-five independent ma- 
chine shops, throughout the 
metal-working industry, have 
tested over 6,100 tons of J&L 
“E” Steel in mere than 100 
applications. These shops re- 


port: 


e Better Machine Finish 

e Longer Tool Life 

e Higher Speeds 

e Machinability Ratings up to 170 


e Better Response to Forming and 
Cold Work 
e Higher Magnetic Permeability 


For 50 years J&L has led in 
the development of free-cut- 


ting, cold-finished steels—both 


bessemer and open-hearth. 
Every new J&L steel introduced 
in this field has been a major 
contribution toward the lower- 
ing of the unit cost of machined 
steel parts. Now we offer you 
J&L ‘‘E’’, a bessemer grade 
steel with distinctly greater 
free-cutting efficiency. 

You will want complete in- 
formation on this latest J&L 
steel development. Let us dis- 
cuss the money-saving possi- 
bilities of J&L ‘“E’’ Steel with 
you. The coupon is for your 
convenience. 





and E-33, 


the following equivalents: 





J&L "E” Free-Cutting Steel is made in three grades: E-15, E-23 
each within the composition limits of the standard 
bessemer screw steels and with similar tensile properties. Note 


E-15—equivalent standard grade, B-1111 
E-23—equivalent standard grade, B-1112 
E-33—equivalent standard grade, B-1113 








JONES & LAUGHLIN STEEL CoRPORATION 


From its own raw materials, 
J&L manufactures a full line of 
carbon steel products, as well as 
certain products in OTISCOLOY 
and JALLOY (hi-tensile steels). 
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PRODUCTS + 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 
ROLLED STRIP AND SHEETS + TUBULAR, WIRE AND TIN MILL 
““PRECISIONBILT”’ WIRE ROPE + COAL CHEMICALS 


oe ee ee 


All standard 
sizes and shapes 
are available. 





Jones & Laughlin Steel Corporation 
410 Jones & Laughlin Building 
Pittsburgh 19, Pa. 


I should like to have more information 
on J&L “E” Free-Cutting Bessemer 
Screw Stock. Please have ‘your rep- 
resentative call. 


NAME 
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COMPANY pseladp 


ADDRESS 
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tric generator as set forth in any physics or electrical 
engineering text. We know from experience with 
high-frequency generators that eddy currents in the 
stator invalidate voltage calculations made in the 
usual manner. 
—JAMES R. IRELAND, Chief Engineer 
Thomas & Skinner Steel Products Co. 


“. «++ may lead to misunderstanding” 


To the Editor: 

Mr. Elberty’s article, “Clutches”, in the May issue 
of MACHINE DESIGN, presents a new and unique con- 
ception of the mechanism of magnetic-fluid clutch 
action in his “chain” theory. This theory has experi- 
mental justification in microscopic examinations and 
observance of the chain formation under influence of 
a magnetic field as reported by Rabinow of the Bu- 
reau of Standards. However, the uniformity of the 
iron-oil mixture’s permeability over wide ranges of 
magnetization, which is mentioned as “additional ex- 
perimental data” tending to support the theory, is 
itself subject to experimental justification. The 
clutches certainly act as though the mixture has near- 
ly constant permeability, yet no data or magnetiza- 
tion curves for the mixture, together with a descrip- 
tion of the test methods, have been published so far 
as I know. 

In determining the relations whereby he estab- 
lishes the relative areas and proportions of the gap 
and iron core areas, Mr. Elberty has nct included the 
reluctance of the clutch gap as a part of the total re- 


luctance of the magnetic flux path. This omission 
may lead to some misunderstanding because any 
practicable clutch gap will have an appreciable re- 
luctance, even if the mixture permeability is eight 
times that of air. Furthermore if the permeability is 
roughly a constant, as is indicated, the clutch gap 
will tend to act on the overall circuit magnetization 
characteristics in much the same fashion as an air 
gap; namely, to introduce more linearity into the 
curve of flux density vs. magnetomotive force (B vs. 
me. <3 
If Mr. Elberty’s contention holds true, that torque 
varies proportionally with flux density, the torque- 
current curves of a clutch should be even more linear 








Fig. 1—Magnetic cir- 
cuit reluctance, cal- 
culated on the as- 
sumptions of no leak- 
age or fringing flux, 
and iron-oil perme- 
ability eight times 
that of air 
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(Mace PEERLESS ELECTRIC 





MOTOR DEPARTMENT 


@ When you bring your motor problems 
to Peerless Electric, you add a motor de- 
partment to your plant facilities. Peerless 
is small enough to give individual engi- 
neering attention to your motor require- © 
ments—large enough to manufacture the 
motors you need in any quantity. 


We can give you the same quick action on 
special motors that you could get in your 
own plant if you had a motor department 
—action that will give you promptly the 
information or samples you may need. 


THE PEERLESS ELECTRIC COMPANY * WARREN, OHIO 


Manufacturers of Quality Motors for more than 55 years. 
Single Phase ©@ Polyphase ¢ Direct Current Motors 


au Poorboss. Molex art “PEERLESS REGISTERED’ 
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Regardless of what your require- 
ments in enclosed gear drives may 
be, the Foote Bros. line includes drives 





ON ENCLOSED GEAR DRIVES 


Foote Bros.’ large plants include the 
newest in equipment for the produc- 
tion of highest quality gearing. Check 





exactly suited to any application. with the Foote Bros. representative 
Foote Bros.’ manufacturing experi- near you for drives suited to your 
ence goes back nearly a century, and needs. 





FOOTE BROS. HYPOWER ENCLOSED GEAR DRIVES 
A complete line of worm gear drives compactindesignand possess greatly 


that assures economy in original cost increased thermal capacity. Available 
and in operation. They are extremely in both horizontal and vertical types. 


FOOTE BROS. HYGRADE ENCLOSED GEAR DRIVES 





This complete line of enclosed worm rugged dependability. Available in a 
gear drives has been newly engi- wide range of ratios in both hori- 
neered and offers the maximum in zontal and vertical types. 


FOOTE BROS. MAXI-POWER ENCLOSED GEAR DRIVES 





Helical gear drives available in sin- helical gear unit. This newly engi- 
gle, double and triple reductions in neered line of enclosed gear drives 
sizes and ratios ‘to meet practically represents the last word in power 
any requirement for a high quality transmission equipment. 





FOOTE BROS. STRAIGHT LINE DRIVES 


This new line of compact drives will light in weight—they will meet many 
shortly be introduced. Small in size, industrial applications. 











Hypower Hygrade Hygrade Maxi-Power I Straight-Line Agitator 
Horizontal Vertical Top Hat Helical i Drive 
Check the Drives you are interested in 
ee i FOOTE BROS. GEAR & MACHINE CORPORATION 
r) | Dept. O, 4545 South Western Blvd., Chicago 9, Illinois 
! C Hygrade 0 Maxi-Power 
€ § ! C) Hypower (CD Straight Line 
! 

Feller Tower Tra Qocion Thnough Belle tats | NAM ccerscciscccceseses PTTTITITILIT TLE ee 
FOOTE BROS. GEAR AND MACHINE CORPORATION Tosi cde inde sceccccseces Cebssenereseusscesocs 
Dept. O, 4545 S. Western Blvd. Chicago 9, Illinois i ADDTB reverccccccesceccrccscscsecesccovesecoce eee 

| City eeeeeeeneee seeeeeeee eeeevererere State eeeeeee eeere 
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Silicones Pay Off 
In a Buyer’s Market 


Your customers are demanding more for their 
money. Offer them better performance, longer 
life, greater reliability or reduced maintenance 
costs and they’ll listen. Design all four of those 
basic sales appeals into your product and they’ll 
buy. You can do that in many cases by taking 
advantage of the exceptional stability of Dow 
Corning Silicones. 

For example, you can give your customers 
permanent lubrication by using DC 44 Silicone 
Grease. DC 200 Silicone Fluids enable you to 
design more compact hydraulic systems or 
make wider use of viscous damping. You can 
increase the power per pound ratio in electric 
machines by 50 to 100 per cent and you can 
increase the life of electrical equipment by a 
factor of 10 through use of Dow Corning 
Silicone —Class “‘H’’ —Electrical Insulation. 





PHOTO COURTESY THE ELCCTRIC PRODUCTS COMPANY 


DC Silicune Electrical Insulation and DC 44 Silicone 
Grease improve the performance, cut maintenance and 
increase the life of E. P. Electric Chassis Dynamometers. 


Typical application for Dow Corning Silicone 
Electrical Insulation is the Electric Chassis 
Dynamometer made by The Electric Products 
Company of Cleveland. Complete performance 
testing of automobile engines without actual 
road tests makes it necessary for the armature 
coils to absorb so much energy that operating 
temperatures are in the range of 400° F. Under 
such severe conditions, only Silicone Insulation 
and DC 44 Grease give long and trouble-free 
service. 
Among many other applications, Silicone Insula- 
tion is used in building compact, high powered 
solenoids; portable welding ormers; bus 
nerators and industrial motors. For more 
information about Dow Corning Silicone Elec- 
trical Insulation, write for pamphlet No. G11B6. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Atlanta « Chicago « Cleveland « Dailas « Los Angeles « New York 
In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 




















than is observed. The shape of the reluctance curve 
of the iron core has a slight upward curvature near 
the origin, Fig. 1, followed by an aimost linear por- 
tion until saturation introduces the characteristic lev- 
eling off, and the so-called knee of saturation appears 
as a rounding of the curve toward a limiting value of 
flux density. When a linear iron-oil gap is added in 
series with the iron core, the circuit reluctance curve 
has an altered slope, the up-curve near the origin is 
less apparent, the linear portion becomes more linear, 
and the knee becomes more gently curved near sat- 
uration. The result, Fig. 1, is a curve which is prac- 
tically a straight line from the origin until saturation 
begins to show up. If torque is proportional to flux 
density this would be exactly the shape of the torque- 
current curve, which nearly always has a distinct up- 
turn near the origin and a sharper curvature at the 
knee. 

A measured torque-current curve on a Raymond 
Engineering Laboratory clutch is illustrated in Fig. 
2. This curve shows the characteristic up-turn near 




















Fig. 2—Static torque 

characteristics of 

magnetic - fluid 
clutches 
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the origin, which is definitely not linear and is more 
than can be explained by residual magnetic or fluid 
drag. Also, the portion just below the knee is fairly 
linear, but then so is that portion of the magnetiza- 
tion curve for the iron core, as shown in Fig. 1, which 
gives calculated curves for the reluctance of the mag- 
netic circuit, based on permeability of the mixture 
eight times that of air, and making no allowance for 
fringing or leakage flux. Now, if a linear relation 
between clutch torque and flux density is assumed, a 
curve for torque vs. current may be derived, shown 
in Fig. 2 superimposed upon the experimentally 
measured curve, with suitable scale factors to ob- 
tain equivalent torques for 31 ma of current. Also 
on Fig. 2 are plotted points for a similarly de- 
rived curve based on the shear-stress vs. flux-density 
curve for a 0.020-inch gap shown in Fig. 3. This last 
figure gives data taken on a clutch whose flux-density 
vs. current characteristics were known from calibra- 
tion measurements for the various gaps used. 

These data indicate the shear stress to vary as the 
1.3 to 2 power of flux density; if this sort of rela- 
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you can BE SURE.. te is 


Westinghouse 


For your Resistance 
Welding Applica 









a 3-PHASE CONTROL 


cuts kva demand in half 


Here’s a new, cost-cutting answer to resistance 
welding problems caused by power use restrictions, 
excessive power costs or poor weld quality. It’s the 
Westinghouse 3-phase, low-frequency welding con- 
trol that cuts kva demand in half, while providing good 
welds on all types of metals. 

Rusty or scaly steels, aluminum, brass and steel 
alloys join easily and the job goes smoothly because 
there’s less tip pickup . . . less spitting at the electrodes. 
This is because the control, which is designed to 
spread kva over the three phases, distributes the load 
and provides for a smooth flow of heat into the metal. 
Kva demand is less because of the reduction of 
secondary reactance that accompanies operation at 
lower frequencies. 

This is a complete packaged unit that controls all 
mechanical and electrical functions for the welding 
machine. It can be mounted on the floor or on the side 
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of the machine. A swing-out panel provides easy access 
to all components and circuits. It can be applied to 
existing installations by changing the welding machine 
transformer. 

For complete details, see your Westinghouse rep- 
resentative, or your local resistance welding machinery 
agent. Ask for B-4341. Westinghouse Electric Cor- 
poration, P.O. Box 868, Pittsburgh, Pa. j-60718 
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expertly engineered 
for your 
bulk processing operations 
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ny met lameliieh® 





for special wire 
diana FABRICATIONS 





Typical of Canbddge specialized fab- 
rications is this basket designed and 
made by Cambridge for the pit type 
convection furnaces of one of the world’s 
largest steel producers. 


If you’ve struck a snag in locating just the right 
fixture for bulk handling of parts or materials 
during processing, call Cambridge. Cambridge 
wire fixtures—crates, baskets, trays, racks or 
barrels—have been serving industry for years in 
bulk handling of parts for heat treating, spray- 


ing, dipping, washing and many other processes. 


Your Cambridge field engineer 
can recommend just the right 
construction and design for your 


particular process. 
Or, for information on the complete 
Cambridge line, send for your FREE copy 


of this illustrated folder describing Cam- 
bridge Wire Baskets and Specialities. 


There’s a Cambridge Sales-Engineering 
Office near you! 


Department N 
Cambridge 6, Md. 
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Fig. 3 — Magnetic 
fluid static shear 
characteristics 
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tionship is used, the derived torque-current charac- 
teristic is more nearly like the measured. There is 
some discrepancy as saturation is approached, due 
to: (1) The lack of allowance for fringing or leakage 
flux; (2) the inapplicability of the stress vs. flux- 
density curves for 0.020-inch gap to a clutch with 
0.015-inch gap, or (3) a possible tendency of the mix- 
ture to saturate. 

The shear stress of the iron-oil mixture may not 
vary exactly as the square of flux density, but it does 
appear to vary more‘rapidly than the first power. 
This in itself tends to make the torque-current char- 
acteristic more linear just below saturation, because 
the rising characteristic of the stress vs. flux-density 
curve offsets the decreasing slope of the flux-density 
vs. coil-current curve. At the same time, the exponen- 
tial variation of stress simulates the up-curve near 
the origin of the clutch curve. 

In conclusion, let me add that these comments are 
not made with the intention of criticizing or discredit- 
ing Mr. Elberty, who is to be congratulated for his 
original thinking about the problems and principles of 
magnetic-fluid clutch design. The chain theory he 
presents is extremely interesting and should stimulate 
many other investigators. There may be evidence 
tending to support the chain theory, but two points 
mentioned in Mr. Elberty’s article—constant perme- 
ability of magnetic fluid and linearity of clutch torque _ 
with current—do not seem to be completely sufficient. 
The latter contention, in particular, does not seem_to 
be as true experimentally as the theory would indicate. 

We are continuing our investigations here to try to 
increase our knowledge of clutch design factors by 
experimental studies of clutches specially constructed 
to facilitate observation of the effects of several vari- 
ables on performance. In this fashion we hope to 
obtain a better determination of the behavior of the 
magnetic fluid and to be in a positon to shed more 
light on the subject of Mr. Elberty’s theory. 

—P. D. TILTON 
Servomechanisms Lab., 
Massachusetts Institute of Technology 


To the Editor: 


In Mr. Tilton’s comments, he is pointing out that 
there is lack of evidence to support the theory of 
chains of magnetic particles. This theory was ad- 
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Purebons 


solves 
many problems 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 








lubrication is difficult or im- 
_ possible. For such applica- | 
“tions, Purebon, the mechanical 
carbon, is often the ideal | 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, | 
| 
| 








tough, readily machineable and 
in many cases can be mold- 
ed directly to size. 


Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


PURE CARBON CO., INC. | 


446 HALL AVE. ST. MARYS, PA. | 
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vanced to provide an explanation for the experimental 
result that the clutch torque does not follow the 
square of the flux density in the magnetic fluid. I 
do not agree with the comment of Mr. Tilton since 
a very considerable chain of coincidences would have 
to oécur in ofder to obtain the straight-line torque 
performance and still follow the square law of mag- 
netic attraction. In short, the magnetic permeability 
of the circuit, plus the magnetic fluid, would have to 
vary as the reciprocal of the ampere turns to obtain 
the actual performance and still support the square 
law. Therefore, it is my opinion that this is too much 
of a coiritidence with all 6f‘ the cléitches that we have 
tested. 

True, there are not too much data to support the 


..,theory that I have advanced and I am sure that Mr. 
Tilton will investigate this theory and devise some 


methods-of his own for supporting it or knocking 
it down. 
—R. S. ELBERTY, Consulting Engr. 
Raymond Engrg. Laboratory, Inc. 





Plaster-Mold Castings 


(Continued from Page 118) 


be provided. Cored dimensions within a casting can 
be held to +0.005-inch per inch when formed»by a 
separate core. Cored out sections of castings formed 
by a “green core”, which is a part of the main body 
of the mold, can also be held to 0.005-inch per inch, 
plus the necessary draft angle, these angles usually 
being 1% to 1 degree per side. 

Designers need have no fear of intricate cored 
castings, provided the cores to produce them are sub- 
stantial enough to support themselves. Undercuts 
can be formed with cores, but not with loose pieces 
on the pattern. Patterns must be in one piece and 
pull free from the plaster. Plaster cores are easily 
removed and present no cleaning difficulties. Special 
coarse-pitch thread forms and spiral grooves can be 
cast satisfactorily by the use of properly designed 
coreboxes. 

Shown in Fig. 7 is a split nut with a special thread 
cast in. The plaster process substantially reduced the 
cost of producing this nut and solved a difficult 
assembly problem. Fig. 8 shows a spiral cable groove 
cast in a controller drum. This was formerly pro- 
duced by a machining operation but is now formed 
with a plaster core at low cost. 


Designing Is’ a Compromise 


The foregoing deals with a few, of the wide and 
varied uses of plaster-mold castings. No positive set 
of design rules can be formulated which will deter- 
mine for each desigiter whether a plaster casting 
should or should not be used. Designing a casting 
for a particular meth$d of" casting is, at its best, a 
compromise between the ideal and that which can be 
obtained through practical foundry procedure. 

All pfocesses have their advantages and disSadvan- 
tages. These must be carefully balanced one against 
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WORKER SATISFACTION SPEEDS ASSEMBLY, 
helps you get True Fastener Economy: The 
ease and confidence with which men 
handle RB&W MACHINE SCREWS, STOVE 
BOLTS and TAPPING SCREWS are 
due to their reliable accuracy—the 
product of more than a century of 
continuous research and progressive 
development in fastener manufacturing 
. backed by the skill of four generations 
of RB&W men and women. 


104 YEARS MARKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 
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WARD LEONARD 


RESISTORS 





Resist Violent 
Temperature Changes 


MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won't affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. : 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 58 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formulated 
and made by Ward Leonard... wire drawn to Leonard’s 
specifications. 








WARD LEONARD 
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the other when laying out the original design, since 
the design itself will largely determine which is the 
most practical process for producing the part. Keep- 
ing in mind a few of the objectives to be attained in 
the use of plaster castings such as close tolerance, 
fine detail, smooth surface and lower cost through 
elimination of machine work, it should not be too 
difficult for the designer to decide if these are re- 
quirements for his casting, and then develop it ac- 
cordingly. 


Considerations of Tolerances 


It might be advisable to mention a few funda- 
mental requirements for the successful design of 
plaster-mold castings. Although tolerance is one of 
the advantages of the process, it is not wise to 
specify dimensional tolerances closer than are es- 
sential, unless the tolerances are within the range 
easily held. This is true for all parts. designed for 
production at minimum cost. When close dimensions 
are desired or definitely essential, they should be 
given in decimals with the allowable plus or minus 
tolerance, but not closer than actually required. 
Many drawings of castings are made up using toler- 
ances of plus or minus 0.001-inch per inch, simply be- 
cause the casting produced by a former method re- 
quired machining, when actually the plus or minus 
0.005-inch per inch obtainable in plaster castings 
would be satisfactory. 

Where machining is unavoidable the drawing should 
so indicate, and an allowance for this should be made 
without demanding close limits. The usual allow- 
ance for metal to be machined off is 1/32-inch, but 
less can be allowed on very small castings and in 
cored holes, particularly on surfaces to be broached. 


Can Often Consolidate Parts 


Mating parts on machines can be cast sufficiently 
close for assembly when designed for such purpose. 
Gears which transmit power and motion can be ac- 
curately produced incorporating square, hex or round 
hubs. Cam surfaces can also be accurately cast in- 
tegral with gears where machining is required on 
gear teeth. A cut made by a shaving die will-pro- 
duce the machined finish. This can also be accom- 
plished in cored holes by broaching and drilling. 

It is good practice to consolidate two or more as- 
sembled pieces into one cast piece, employing the use 
of cores where necessary. Holes or cavities formed 
by loose cores require no draft. Draft must be al- 
lowed, however, where the core is a part of the mold 
body. Patterns also require draft angle to free them 
from the plaster. When designing for consolidation 
of several pieces, consideration should be given to 
brackets and projections for fastening the casting, 
all of which can be incorporated in the one casting. 
Screw holes may be cast in, as well as inserts such 
as pins, arms, and threaded bushings. Fig. 9 illus- 
trates an intricately cored casting which incorporatés 
several design functions in one casting. 

In many cases the foregoing practices effect econ- 
omies through the elimination of purchasing sep- 
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arate parts and handling them at assembly. If the 
saving appears significant it deserves careful con- 
sideration, but the matter should be explored thor- 
oughly with the foundry and suitable changes made 
if consolidation complicates the pattern and casting 
to an extent that no net gain is possible from the 
combination. 

Small diameter holes which require loose cores can 
be drilled more economically than a corebox and core 
can be produced for casting. Holes which are irreg- 
ular in shape and which cannot be machined may be 
cast to size with a loose core. Size of a casting is 
also a critical design factor since the mold size is 
fixed for a standard production line. Standard mold 
size is 10 x 18 inches, with a limited depth of 2% 
inches. This means a casting should not be higher 
than 1 7/16 inches above the parting line. The mold 
is made up of strips of various sizes predetermined 
by the area required for the pattern or patterns, 
Fig. 1. This permits flexibility of operation and does 
not require large quantity orders. 


Are Grouped To Facilitate Production 


With the unit strip arrangement, the pattern group- 
ing is varied to suit production schedules. Fre- 
quently it is advisable to use multiple patterns in 
order to obtain more effective utilization of the mold 
space. When a run with a given pattern is com- 
pleted, another mounted on the same size strip or 
area is put in its place. When grouping patterns in 
a mold they must, of course, all be poured in the 
same metal specification. 

Plaster-mold precision castings are not in the same 
price category as other types of precision castings. 
They may be somewhat higher on the average than 
sand castings, but are below the price of the average 
precision casting as such. Price computation in the 
plaster process is primarily based upon the number of 
square inches which a particular pattern occupies 
in the mold. Therefore, a light, flat, thin casting 
will, when compared with other types of castings on 
a per pound basis, be somewhat higher in price. 
However, a solid, chunky piece occupying a relative 
small area in the mold, will, on a per pound basis, be 
equal to or very little higher than a good sand cast- 
ing. Hence, it seems desirable for the designer to 
explore thoroughly the use of plaster-mold castings 
and to weigh carefully the benefits to be obtained 
through this production process. 





NIT photoelectric smoke detector for early de- 
tection of incipient fires in hazardous plant and 
warehouse areas has been developed by Walter Kidde 
& Co. Inc. A continuous sample of air is drawn from 
the protected space through an individual piping sys- 
tem into an analyzer tube. In the analyzer tube the 
air sample passes through a filter screen (to remove 
dust and dirt), then into a beam of light focused on 
a photoelectric cell. Smoke in the air sample cuts 
down the amount of. light reaching the cell and sets 
off an alarm connected through an electrical circuit 
to a control panel. 
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RELAYS 


Specials for the 


PRICE OF A STANDARD 





because all 130 relays 
are built from 
Standard Interchangeable Parts 


Like words made from an alphabet, Ward Leonard’s 
complete line of 130 Relays is built to one basic design 
which permits using standard, interchangeable com- 
ponents—fingers (A), blowouts (B), contacts (C), for 
example. 

For single pole, double pole, three pole, or whatever 
is needed, Ward Leonard engineers select from mass- 
produced components to give you the results of a 
special for the price of a standard. 

Write for Bulletin 130. Ward Leonard Co., 52 South 
Street, Mount Vernon, N. Y. Offices in Principal cities 
of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


|: ae EI Le, 
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RESISTOFLEX Molded Parts are totally unaffected by 


SYNTHETIC FLEXIBLE PRODUCTS AND 


Will a flexible part that’s 


REALLY SOLVENT-PROOF 


improve your product? 





The Hills-McCanna (Saunders 
patent) valve uses a flexible dia- 
phragm, which is pressed down 
on a transverse seat to stop flow. 
Simple, vapor-proof, it is now 
being produced with a Resisto- 
flex diaphragm for use with 
organic solvents — the only ma- 
terial found suitable for the job! 





showing interior construction. 








non-water-soluble solvents and constant flexing! 


Do the flexible parts in your product contact organic 
solvents? If they do, you are bound to benefit from a 
part molded of compar. For here is a synthetic material 
that’s impervious to such solvents as carbon tetrachlo- 
ride, benzene, toluene, xylene,“Freons,” perchlor and tri- 
chlorethylene, and many other hydrocarbon derivatives. 
It not only withstands even those solvents which readily 
attack other flexible materials, but resists tearing, abra- 
sion, oxidation and aging as well! 


Resistoflex parts can be molded with fabrics and with 
other inserts. They can be furnished in all shapes. Dia- 
phragms, rollers, washers, seals—whatever your require- 
ment—you can be sure of a longer-lasting, more trouble- 
free component. 


It will pay you to investigate the performance of a sol- 
vent-proof Resistoflex part. Let our engineers work out 
the details with you. Write us today. 


cas 


Dede tert Gag @ UB Con Re Orr 


RESISTOFLEX 


CORPORATION 
Belleville 9, New Jersey 





PARTS FOR INDUSTRY 








Sales Personnel 


PPOINTMENT of George A. Spencer to head its Los 

Angeles sales office has been announced recently by 
American Nickeloid. As new west coast sales represen- 
tative, Mr. Spencer will be located at 1323 Venice Blvd. 
Los Angeles 6, Calif. 


¢ 


Link-Belt Co. has named Allan Craig general managet 
of their southwestern division with headquarters in Hous- 
ton, where a new plant is to be opened soon. Mr. Craig, 
formerly sales manager in Atlanta, is being succeeded 
by Michael J. Perry, who is to be replaced as district 
manager at Moline, Ill., by Andrew K. Kolar. 


¢ 


In an effort to meet the motor control needs of the 
machine tool and air conditioning fields, Cutler-Hammer 
Inc., Milwaukee, has appointed K. M. Nelson to the post 
of industry specialist. Appointment of such a specialist 
is believed to be an important step toward improving 
old and developing new methods of control. 


+ 


The states of Florida, Alabama, Georgia, Mississippi, 
Tennessee, North Carolina and South Carolina will hence- 
forth be served by T. P. Stone and M. J. Cook, new 
salesmen for the Wolverine Tube Division of the Calu- 
met and Hecla Consolidated Copper Co. Mr. Stone will 
be temporarily located in Atlantic Beach, Fla., and Mr. 
Cook will travel out of Jackson, Miss., later moving to 
Atlanta. 


S 


Located at Utica, N. Y., Donald P. Gordon has been 
appointed resident salesman under the jurisdiction of the 
Buffalo office of the Berger Mfg. Div. of the Republic 
Steel Corp. 


. 


A Sloan Fellowship at Massachusetts Institute of 
Technology has been awarded to Joseph F. Hutchinson, 
sales engineer for the Goodyear Tire & Rubber Co. As 
one of ten men to receive this award, Mr. Hutchinson 
will enter an intensive one-year program to study man- 
agement, economic and social problems of industrial ad- 
ministration at M. I. T. 


° 


The Standard Tube Co. of Detroit has appointed A. R. 
Schumann, former district sales manager, to the position 
of manager of sales. Also, L. B. Boensch has been 
named sales engineer, specializing in stainlc43 and alloy 
steel tubular products. 


+ 


With headquarters in Denver, James W. Hepburn has 
been appointed assistant manager of the Vertical Tur- 


| bine Pump Division, Worthington Pump and Machinery 
| Corp. Mr. Hepburn will be responsible for customer 


relations in the sale of vertical pumps in the territories 


| west of the Mississippi River, including Chicago, St. Paul 


and New Orleans. 
+ 


Leland I. Doan, newly elected president of the Dow 
Chemical Co., has announced the promotion of Donald 


_ Williams to director of sales, the position formerly held 


by Mr. Doan. Mr. Williams was general sales manager 
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From the first roller bearing available to in- 
dustry, to the millions now produced annually, 
Hyatt Roller Bearings have been built to iast. 


For over half a century, Hyatts have been 


designed into vital positions of all types of 


mechanical equipment and over the years these 
dependable Hyatt bearings have run up unmatch- 
able performance records wherever they are in 
use. 

Your selection of Hyatts is an assurance of 
complete satisfaction to all concerned in the 
building and operation of modern machines and 
equipment. Hyatt engineering service is yours 
on request. Hyatt Bearings Division, General 


Motors Corporation, Harrison, New Jersey. 
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with TRACING CLOTH... 


—the small extra first cost of Ark- 
wright Tracing Cloth, over that of 
tracing paper, repays many times 
over in the efficiency and durability 
of valuable drawings. 


Arkwright Tracing Cloth has a universal reputation 
for staying clear, clean and pliable through years 
of service .. . no ghost-producing spots . . . no tear- 
causing brittleness. Special mechanical processing all 
the way through gives it this combined clarity and 
toughness—out-performing perishable’tracing paper 
many times over. 


For every sketch or drawing worth keeping — on the 
job or in the file — protect your investment with 
Arkwright! Generous working samples free upon 
request. Sold by leading drawing material dealers. 
Arkwright Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 












1. Erasures re-ink without feathering. 

2. Prints are always sharp and clean. 

3. Tracings never discolor or go brittle. 

4. No surface oils, soaps or waxes to dry out. 
5. No pinholes or thick threads. 


6. Mechanical processing creates permanent 
transparency. 














and will be replaced by Donald K. Ballman in that ca- 
pacity. Dr. L. S. Roehm will be assistant general sales 
manager, in addition to remaining in charge of Dow’s 
technical service and development division. 


New central division sales manager of the Townsend 
Co., New Brighton, Pa., is John G. Spruhan. Mr. Spruhan 
will maintain headquarters in Detroit and will co-ordinate 
activities of the company’s Detroit and Cleveland of- 
fices for the sales of rivets, bolts, special metal fasteners 
and all other products. 


° 


Announcement has been made by the Twin Disc Clutch 
Co. of the appointment of Jack N. Yetter as district 
sales engineer in charge of the Tulsa, Okla. office and 
the promotion of Harry Peck to the position of district 
sales engineer, operating out of the Dallas, Tex. office. 


° 


A veteran of fifteen years with the rubber industry, 
Edward L. Lockman has been made manager of tank 
lining and roll covering sales for the United States Rub- 
ber Co., New York. 

. 


The Wellman Bronze & Aluminum Co., Cleveland, has 
announced the appointment of William A. Muth Jr. as 
their Ohio representative. He will handle the sales of 
Wellman’s complete range of magnesium, aluminum, 
bronze, permanent mold and sand castings, and wood 
and metal patterns. 

° 


The National Screw & Mfg. Co., Cleveland, has an- 
nounced the appointment of H. Robinson Hyde as pro- 
duction manager of the company’s main plants in Cleve- 
land, and Samuel M. Washabaugh as manager of sales 
promotion. 

* 


The appointment of Robert G. Harrison as sales rep- 
resentative for the northern Ohio area has been an- 
nounced by the National Radiator Co., Johnstown, Pa. 
Mr. Harrison, a former combustion engineer and heating 
consultant, will maintain heaquarters in Cleveland. 


° 


The L. G. S. Spring Clutch Corp. of Indianapolis, a 
division of Curtiss-Wright Corp., has appointed Albert 
F. Korf to the position of sales manager. 

. 


New sales representative for the Cooper Alloy Foundry 
Co., Hillside, N. J., is Ernest E. Graham of E. E. Graham 
& Co., Houston, Tex. Mr. Graham will maintain head- 
quarters in Houston and will serve Texas, Oklahoma and 
Louisiana with the Cooper Alloy line of stainless steel 
valves, fittings and engineered castings. 


° 


The Continental Screw Co., New Bedford, Mass., has 
announced the appointment of Victor Ladetto as sales 
manager and Donald H. Sleeper as assistant sales man- 


ager. 
° 


Announcement has recently been made by the Brown 
Fintube Co., Elyria, Ohio, of the appointment of E. A. 
Bertram as manager of sales. Mr. Bertram will be in 
charge of selling company products in the petroleum 
and chemical industries. This company has also ap- 
pointed Laurence C. Johnston district sales manager with 
headquarters in New York. 3 
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WHEN fey 
TO USE 
SINGLE-ROW 
RADIAL- 
THRUST 
BEARINGS 


















ONE OF AMERICA’S 
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If your application requires maximum capacity for 
thrust loads in one direction only or combined radial 
and thrust loads with predominant thrust load, specify 
Federal Ball Bearing Series 7200, 7300 or 7400. 

These Federal bearings are so engineered that the 
angle of contact between the balls and the races will 
be more nearly in line with the resultant pressure from 
combined thrust and radial loads than would be the 
case with single row radial ball bearings. Higher outer 
ring shoulders on the thrust side and deep, continuous 
inner ring raceways assure maximum ball contact area. 
The low outer ring shoulder opposite the thrust face per- 
mits the use of the maximum number and size of balls. 
These features give Federals their consistently high load 
carrying capacity. The bearings are non-separable after 
assembly and not adaptable for pure radial loads. 


Federal Single-Row Radial-Thrust Bearings are 
made in light, medium and heavy series to cover a wide 
range of applications. Our Catalog “K” includes ball 
bearing selection charts to help you compute bearing 
loads, determine load ratings for all bearings at all 
speeds, and select the type and size ball bearing best 
suited to your application. It also describes these and 
one of the most complete lines of ball bearings...every 
type and size...shielded and sealed...for every anti- 
friction need. (A few of the many types are illustrated 
above.) Write for your copy today. 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 
2640 Book Tower, Detroit 26, Michigan + 8 South Michigan Ave., Chicago 3, IIlinois 
402 Swetiand Building, Cleveland 15, Ohio 


FEDERAL BALL BEARINGS 


LEADING BALL BEARING MANUFACTURERS 
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188,000 sa. ft. 
PRODUCING METAL TUBING 


TO %" O.D. MAX.) 





For the finest small metal tubing, cold drawn to your specifications, 
you will find Superior high quality small tubing (Max. O.D. %’’) dest for any applica- 
tion—usual or unusual. To produce High Quality tubing we follow these “‘rules 
of production”, rules which are the direct result of the years of experience of the 
men at Superior... 


@ Control of raw stock—satisfactory composition is assured before processing. 

® Metallurgical control throughout the full production cycle. 

@ Planned cold drawing schedules —to handle large production runs and repeat orders. 

®@ Controlled atmosphere annealing between each drawing to assure clean, bright 
finished tubing. 

@ Visual inspection and laboratory testing of each order to guarantee only tubing 
that is dimensionally and metallurgically accurate. 


Carefully selected distributors, located in all principal cities in the U. S. and Canada, 
have qualified representatives who will be glad to discuss your tubing needs. 


Do you have a copy of Bulletin #31? We will be 
glad to send a copy at once. 





54/* o.D. MAX.) 


SUPERIOR TUBE COMPANY 


2010 Germantown Avenue: Norristown, Pa. 
For Superior Tubing on the West Coast, call PACIFIC TUBE CO. 
5710 Smithway St., Les Angeles 22, Cal. © ANgelus 2-2151 











Sales Notes 


RODUCT development department 

has recently been established by 
E. F. Houghton & Co., Philadelphia 
manufacturer of industrial oils, chem- 
icals and leathers. This new depart- 
ment, headed by Dr. H. B. Walker, 
will facilitate handling and evalua- 
tion of new products and bring closer 
together the research, production and 
sales staffs. 


¢ 


Ward Leonard Electric Co. has 
moved its general office from the 
factory building to 115 South Mac- 
Queston Parkway, Mt. Vernon, N. Y. 
The new general office includes ex- 
ecutive and sales offices and the 
company’s headquarters for all op- 
erations. 


° 


Announcement has been made of 
the appointment of the Cincinnati 
Industrial Sales Co., 2832 Stanton 
Ave., Cincinnati 6, O., as sales repre- 
sentative of the John S. Barnes Corp., 
Rockford, Ill, The Cincinnati Indus- 
trial Sales Co. will supply hydraulic 
structures, controls and fluid power 
units to buyers in southern Ohio and 
southern Inciana. 


7 


Aro Sales & Service Inc. has been 
formed for the distribution of Aro 
Equipment Corp, products. Head- 
quarters are to be maintained at 2023 
South Grand Ave., Los Angeles 7, 
Calif., the San Francisco office is 
at 766 Brannan St., and the Pratto 
Sales Co., 714 Fourth Ave., Seattle, 
Wash., is distributor for the Pacific 
Northwest. 


+ 


Scully-Jones and Co., Chicago, has 
appointed the G. C. Wood Co., 814 
Clark Bldg., Pittsburgh, Pa., as its 
exclusive representative in the Pitts- 
burgh area. The Wood Co. already 
represents the Barber-Colman Co. of 
Rockford, Ill. and the Detroit Broach 
Co. 


« 


Plans have been announced by E. 
I. du Pont de Nemours & Co. Inc. 
to build a $2,000,000 finishes research 
laboratory in Philadelphia. James 
B. Bullitt, director of the laboratory, 
said that construction would begin 
soon, the building to be occupied late 
in 1950. This building program will 
provide for Du Pont’s expansion and 
improvement of facilities for research 
and development in the field of paints, 
varnishes, enamels, synthetic resins 
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You’re Always Safe 
and Safe ALL Ways On 


AW SUPER-DIAMOND FLOOR 


id 


“ 





Install AW Super-Diamond Floor Plate in your plant and say goodbye to 
costly slipping accidents and floor maintenance bills. The exclusive en- 
gineered pattern provides maximum skid resistance regardless of how 
the plate is laid or the angle from which it is approached. More and more 
architects are specifying AW Super-Diamond Floor Plate, and leading 
Product Designers are using it for machine tool bases, saddle tanks and 
similar products on which men walk and climb. For safety’s sake specify 
AW Super-Diamond Floor Plate for your plant and products. Write for 
more information and 16-page, fact-packed catalog. 


FR E E—16-Page 
Catalog LS59. 
Write for your 


A Product of ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PENNA. we 


OTHER PRODUCTS: Permecied, Stainless Cled Stee! + AW Super Grip, Abrasive Floor Plate * Billets « 
Plates > Sheets (Alley end Special Gredes) 


AW SUPER -DIAMOND 


FLOOR PLATES THAT GRIP 


















and other finishing materials. The 
laboratory will be available for users 
of Du Pont finishes who desire to 
solve production problems or try new 
finishing recommendations. 


° 


Exclusive representatives for Hy- 
dro-Line Mfg. Co. are Leaser Engi- 
neering Co., LaPorte, Ind., covering 
the territory of northern Indiana and 
the south side of Chicago, and Euclid 
Machine & Sales Co., 1836 Euclid 
Ave., Cleveland, O., whose territory 
is northern Ohio. 


SJ 


Dixie Art Supplies Inc., southern 
distributors of paint specialties of the 
Craftint Mfg. Co., has moved into 
larger warehouse and offices at 518 
Natchez St., New Orleans, La. 


* 


The Leece-Neville Co., Cleveland, 
has announced plans to expand and 
improve its facilities for the produc- 
tion of electrical equipment for the 
automotive, aviation, marine and die- 
sel industries. The addition will be 
erected adjacent to the plant at 5109 
Hamilton Ave., and their building at 
5351 Hamilton Ave. will be expanded 
and used for the design and tech- 
nical departments and engineering 
laboratory. 


¢ 


Acquisition of a new modern plant 
has been announced by the Weldaloy 
Products Co. of Detroit, Mich. The 
new plant adjoins the present one 
and is used to produce special types 
of resistance welding supplies. 


+ 


The purchase of a government- 
owned aluminum exirusion plant at 
Grand Rapids, Mich., was announced 
recently by the Reynolds Metals Co. 
of Louisville, Ky. The plant, designed 
for the production of high-strength 
aluminum rod, bar, shapes and tub- 
ing is expected to reach peak produc- 
tion in August or September. 


¢ 


Allis-Chalmers Mfg. Co. has pur- 
chased WAA warehouse 7 at Carroll- 
ville, Wis., to be used temporarily as 
a warehouse and later converted to 
general manufacturing. 


° 


Eastern Missouri and southern Illi- 
nois are now served by Young & 
Myers 539 Jewel Ave., Kirkwood 22, 
Mo., as sales representatives for the 
Clarostat Mfg. Co. Inc., manufactur- 
ers of resistors, controls and resist- 
ance devices. 
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The almost uncanny efficiency and complete dependability of today’s 
adding machine is a triumph of American ingenuity —and the result of 
sound engineering and design. The whirling gears and shafts and the 
lightning-like piston strokes that give accurate totals with amazing speed are 
kept true and trouble free in many of the popular makes, with the help of 
Gramix bearings. In the machine shown, six Gramix powdered-metal bear- 
ings — five bronze and one iron — perform faultlessly. Gramix bearings 

are die-pressed powdered metals that require no costly machining and finishing. 
G 4 A M | X Gramix parts are porous — retaining lubricant and releasing it only as required. 
They are tough and strong and operate with a minimum of noise and wear. 

Gramix gears, bearings, bushings and other machine parts may help you 


solve a production problem and save you money. Send us your 
prints for specific recommendations. Ask for your copy of 
the 264-page Gramix catalog. 


THE UNITED STATES GRAPHITE COMPANY - SAGINAW, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 
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Gast’s new booklet... 


packed with ideas for Product Designers 


If you design machinery—or have a part in product development 
— you'll find this booklet a useful idea-source. It shows 26 examples 
of how air was put to work to solve product-function problems. And 
the actual problems solved range from feeding light materials into 
automatic machinery to simulating manifold vacuum conditions for 


testing automobile heaters. 


in short, you'll find data on the use of air for all sorts of common 
and uncommon applications. 

We believe it’s a booklet you'll want to read through—and keep 
handy. For sooner or later, “Air may be your Answer’ on one of 


your product design problems. 


Write on your letterhead for a copy of “Application Ideas”. 





(TO ONE H.P.) (TO 30 18S.) 


(TO 28 INCHES) 
GAST MANUFACTURING CORP. 107 Hinkley St., Benton Harbor, Mich. 


| Extension Building, 








Meetings and 
Expositions 


June 20-23— 

American Society of Agricultural 
Engineers. Annual meeting to be 
held at Michigan State College, East 
Lansing, Mich. Additional informa- 
tion may be obtained from society 
headquarters, P. O. Box 299, St. 
Joseph, Mich. Raymond Olney is 
secretary. 


June 20-24— 

American Institute of Electrical 
Engineers. Summer general meeting 
to be held at New Ocean House, 
Swampscott, Mass. H. H. Henline, 33 
West 39th St., New York 18, N. Y., 
is secretary. 


June 20-24— 

American Society for Engineering 
Education. Annual meeting to be 
held at Rennselaer Polytechnic In- 
stitute, Troy, N. Y. Prof. Arthur B. 
Bronwell, Northwestern University, 
Evanston, Ill., is secretary. 


June 21-22— 

National Warm Air Heating and Air 
Conditioning Association. Mid-year 
convention to be held at the Edge- 
water Beach Hotel, Chicago, Ill. 
George Boeddener, 145 Public Square, 
Cleveland 14, Ohio, is managing direc- 
tor. 


June 27-30— 


American Electroplaters’ Society. 
86th annual convention to be held 
at the Hotel Schroeder, Milwaukee, 
Wis. Additional information may be 
obtained from the national offices at 
473 York Rd., Jenkintown, Pa. 


June 27-30— 

American Society of Mechanical 
Engineers. Semiannual meeting to be 
held at the University of California, 
San Francisco, 


| Calif. C. E. Davies, 29 West 39th St., 
| New York 17, N. Y., is secretary. 





June 27-July 1— 

American Society for Testing Ma- 
terials. 52nd annual meeting to held 
at ‘the Hotel Chalfonte-Haddon Hall, 
Atlantic City. Additional information 
may be obtained from society head- 
quarters, 1916 Race St., Philadelphia 
3, Pa. Robert J. Painter is assistant 
to the secretary. 
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More OEM’s Specify US Gauge 
Than Any Other Make! 


Original Equipment Manufacturers 






..- Because USG Assures More Value 











GAUGES 
ase 
kelite turret © S. 








: 
. 
co 


a & 





PRODUCTS OF UNITED STATES GAUGE... Absolute Pressure Gauges « Aircraft instruments « Air 
Volume Controls « Altitude Gauges « Boiler Gauges « Chemical Gauges «+ Dial Thermometers + Glass Tube 
Thermometers + Flow Meters « Inspectors’ Test Gauges + Laboratory Standard Test Gavges + Marine, Ship 
and Air-Brake Gauges « Recorders * Controls and Alarm Gauges « Voltmeters + Ammeters « Welding Gauges 
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AMPCO Metal 





can really take it! % 


Exceptional strength... 


high fatigue limits...wear 
resistance and resistance y 


to impact 





Possibly you don’t make or use heavy presses. 
But probably you do have jobs for Ampco 
Metal — tough jobs where you need the same 
superior performance that Ampco Metal gives 
in these press applications, 


*Ampco 24 Extrusion Punch Outlasts 
the Best Steel 10 to 1 


The extrusion punch at the right extrudes a 
54" hole to a 31/4,” diameter in a heavy gauge 
steel water heater head. The best steel punches 
produced 6600 pieces maximum. With the new 
Ampco Grade 24 punches, production runs of 
65,000 pieces became average on this job. 


Ampco Bronze in the Press itself! 












too 





Bronze eccentric bushings — Ampco Grade 
12 Bushings, centrifugally cast, provide a 
wear-resistant eccentric bearing lining that 
gives maximum heavy-duty service. 

Bronze wrist-pin bushings — Ampco Grades 
18, 18-23, or 20 centrifugally cast bushings 
withstand extremely heavy loads without 
mushrooming. (Ampco field engineers will 
be glad to recommend proper grade.) 
Bronze-lined guides — Ampco 8 Sheet used 
as liners (gibs) give maximum life with 
minimum wear under varying conditions of 
load, speed, etc. 

Bronze liner and locking nut — Ampcoloy 
E-123 (centrifugally cast) affords up and 
down adjustment of shutting height without 
galling and with minimum wear. 

These few examples illustrate some of the diffi- 


cult jobs which Ampco alloys handle with ease. 
You oa select a grade of Ampco Bronze that is 
right 


—, faetaaticn and maintenance needs 
—p by the method best suited to —_ 


requirements : : one or centrifugal castings, 
extruded rod, etc. 
engineer for specific recommendations, 


See your nearby Ampco Field 


AMPCO METAL, INC. 
MILWAUKEE 4, WISCONSIN 
West of the Rockies it's the Ampco Burbank Plant, 
Burbank, Calif. 


® Tear out this coupon and mail today! 











FREE aes 


AMPCO METAL, INC., Dept. MD-6, Milwaukee 4, Wis. 


Send me FREE literature giving complete information regarding 
Ampco Metal and Ampco Bronze Alloys! 














etielaiut hi Name Position. 
dependab! Company 3 
Bronze All« ' - 
City ( ) State 

















Design 
Abstracts 


What Good Are Standards? 


T IS NOT A matter of inquiring 

what good are standards in con- 
nection with the purchasing function 
but, rather, the question of how to 
operate without them. It is not often 
realized that pricing is a fluctuating 
yardstick depending largely on quan- 
tity. and quality. There must be some 
standard of measurement if any in- 
telligent decision is made between 
sources and products. Accordingly, 
we begin with the conviction that 
standards in the procurement of man- 
ufacturing materials are vital to an 
efficient operation. 

Purchasing activity has gone on for 
hundreds of years, but only recently, 
with the development of large-scale 
mass production and an increasingly 
complex industrial life, has purchas- 
ing become recognized as an import- 
ant cog in commercial life. This led 
to the use of scientific methods and 
specialized skills to meet the respons- 
ibility. Today, through the use of 
standards, the purchasing agent con- 
veys to his supplier of raw materials, 
semiprocessed goods or finished com- 
ponents, an exact understanding of 
what is required, the terms of ex- 
change and conditions upon which 
the material will be accepted or re- 
jected. This simplifies the problem 
of procurement. The use of standards 
makes possible a satisfactory com- 
petitive situation conducive to close 
pricing, rigid quality control, product 
dependability, and good customer 
service. Then the buyer can place 
business with confidence in his mer- 
chandise and with minimum inspec- 
tion and testing. 


Standards Simplify Purchasing 


National and international stand- 
ardization sponsored by, trade and 
technical associations through the fa- 
cilities of ASA goes far in providing 
the foundation on which the purchas- 
ing department can operate. Volume 
is created in many staple items and 
advance stock buying can be prac- 
ticed. A company which operates 
without standardization is one which 
will never be competitive and there- 
fore leads itself to early liquidation. 

The advantages to a company which 


.makes good use of standards are 


numerous; for example: 


INVENTORIES: A minimum inven- 
tory expense results. Inspection is 
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Here at Moraine Products we have a realistic attitude 
towards powder metallurgy. We know its advantages thor- 
oughly—and we know its limitations just as well. 


So, when we recommend metal powder for parts production, 
we recommend it without reservation. We make certain before- 
hand that we have the most satisfactory process for your needs— 

or we don’t accept your order. 


Our broad manufacturing experience has taught us that powder 
metallurgy is practical only when parts fulfill three conditions: 
1. The shape must permit good die fill and proper density. 
2. The order must be sufficiently large to justify tooling costs. 
3. The physical properties and tolerances required must be 
within the range attainable in normal factory production. 
In other words, we analyze your requirements. And when 
we accept your order, it’s because we can produce a 
product that will give you lasting satisfaction. 


METAL POWDER PARTS 
BY MORAINE 
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constant belt centerline, true V to V 


Double rack and pinion provides equal movement of both sheave 
faces on the ROTO-CONE. That means a constant belt centerline 
and full power with a V-groove driven sheave. Belt life is lengthened 
.. torque load, noise and vibration are eliminated. No shaft extension 
or countershaft required. The ROTO-CONE is ideally suited to 
vertical or horizontal] mountings with sizes available to meet horse- 
power requirements from % to 7%. 


ROTO-CONE drives include variable speed sheaves, 
V-groove driven sheaves, wide V-belts and adjustable 





motor bases . . . all engineered for lowest cost speed 
control. All sizes available from stock. Write or call today complete we 
for details and the assistance of qualified engineers in ays 
selecting the ROTO-CONE drive to fit your equipment. 





GERBING MANUFACTURIN( 


650-A West Washington Bivd., Chica | 
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simplified and disagreements concern- 
ing quality and interpretation of the 
article ordered are held to a mini- 
mum. The handling of materials is a 
minor problem when an article is 
standard instead of in numerous var- 
iations. 

Cost: Special setups for the use 
in production of small quantities of 
varying items result in major costs. 
These are eliminated through close 
adherence to standard commercial 
specifications in procuring necessary 
materials. 

AVAILABILITY: When purchasing 
common standard items the support- 
ing of production lines is simple. The 
scheduling of deliveries and drawing 
from inventory stock is reduced to 
a clerical function. By using stand- 
ard articles, materials are also avail- 
able from numerous concerns instead 
of just one. 

CosT OF ENGINEERING FUNCTION: 
The preparation and use of volumin- 
ous drawings for special items, ne- 
cessitate extensive work by engineer- 
ing personnel and increase the cost 
of a product. Standardization keeps 
this to a minimum. From a paper 


‘by V. de P. Goubeau, director of ma- 


terials, RCA Victor Div., Radio Corp. 
of America, presented at the recent 
annual meeting of ASA in New York. 


Brazed-Joint Strengths 


N a tension test, the performance 

of a single piece of metal and of 
a brazed specimen may differ basic- 
ally. The assembly is comprised of 
the two components which are joined, 
the layer of brazing alloy and the 
interfaces. Strength of the assembly 
depends not only on the properties 
of the individual elements, but also 
upon the mechanical restraints that 
the harder elements of the assembly 
may exert upon the softer ones. The 
tensile strength of butt joints brazed 
with silver alloys is influenced by 
the follewing: 


1. Degree to which the materials 
being joined are wetted by and 
bonded to the brazing alloy 

2. Thickness of the brazing alloy 
layer in the joint itself 

3. Strength of metal or metals be- 
ing joined 

4. Amount of flux inclusions or 
voids in the joint 

5. Mechanical characteristics of the 
structure. 


The strength of the brazing alloy 
itself, which is approximately 70,000 
psi, is of significance only in that 
when materials weaker than this are 
joined, tension failure usually will 
occur outside the joint. In stronger 
materials failure occurs in the joint 
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tailor-made to nasil corrosion 


@ If corrosive conditions are shortening the life of your 
oil seals, the Johns-Manville Clipper Seal should pro- 
vide a practical solution to your problem. 


Here’s why: The Clipper Seal’s molded body is 
entirely non-metallic and is, therefore, unaffected by 
most forms of corrosion. To: meet special conditions, 
the garter spring which holds the lip in contact with 
the shaft can be furnished in various corrosion-resistant 
metals .. . or Clipper Seals of special design that do not 
require garter springs may be used. 


The one-piece, concentric molded design of Clipper 
Seals also assures a number of other advantages. The 
hard, tough outer heel of the Clipper Seal is resilient 
enough to conform even to a slightly out-of-round 
cavity. And the soft, pliable inner lip always maintains 
a light, but positive sealing pressure on the shaft, with 
minimum wear on the seal. 


Clipper Seals are quick and easy to install, may be 
had in split or endless types, are available in sizes 


_Johns-Manville 
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from 4%” I.D. up to 66” O.D. If you have a special 
sealing requirement, or wish to consult abouta ,.. 
special design problem, write asa or JM 
Box 290, New York 16, N. Y. 





Here’s how Clipper Seal works: 


The flexible lip (A) is held 
in light but firm contact 
with the shaft by means of 
the garter spring (B). Pres- 
sure on shaft is carefully 
pre-determined to mini- 
mize wear, yet effectively 
seal against leakage. The 
rigid heel (C) provides a 
press fit in the cavity, as- 
suring a tight lubricant- 
retaining seal at this point 
also. 
































DIRECT FACTORY ENGINEERING SERVICE—Extensive 
motor technology, accumulated through years of 
Fractional H. P. Motor engineering and manufac- 
ture brought to your own plant by our experienced, 
factory-trained engineers. 


RIGHT PRICE—To allow widest margin in pricing 
for competitive selling . .. FASCO “Custom En- 
gineering Service” utilizes the economy of a basic- 
ally standard production line motor . . . custom 
engineers it to fit your special needs. 





EFFICIENT PERFORMANCE—So important to the 
success of your product . . . proved by FASCO’S 
continuing success and growth . . . attained by 
building the maximum in quiet, economical, 
trouble-free operation into motors for many thou- 
sands of products that have served users with full 
satisfaction. 





FASCO QUALITY—Adds an extra measure of value 
to your product. Every step in the manufacture of 
FASCO Motors . . . from raw stock to final test 

. is under rigid uniform control of the most 
precise instruments and methods. 


DEPENDABLE MANUFACTURER—Not a giant plant, 
nor a small one. But a medium-size (250,000 sq. 
ft.—1,000 employees) well-established reputable 
manufacturer you ean depend on for delivery as 
well as for quality of product. 








WRITE on your company letterhead for 


complete information on FASCO “Cus- (( 7 
tom Engineering Service,” and catalog. AW , f V4 i 


FAaSto INDUSTRIES, INC. 


Formerly F. A. Smith Manetactering Co., Inc. MOTORS 
ROCHESTER 2, N. Y. fem 
BLOWERS 
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at loads which are greatly in excess 
of the strength of the brazing alloy 
itself. 

Most metals, when properly fluxed, 
are readily wetted and bonded by 
low-temperature silver brazing alloys 
and the bond strength will be greater 
than the strength of the brazing 
alloy itself. In certain cases, particu- 
larly in alloys containing aluminum, 
special fluxes are required to achieve 
this wetting. 

Copper and brass rods, butt brazed, 
may be drawn down to fine wire. 
Plates having a cladding of other 
metal brazed to the face may be 
rolled into thin sheets. T or L-joints 
in plates or sheets of ductile ma- 
terial can be hammered flat without 
breaking. Sheet products having 
brazed seams have been formed, 
drawn and beaded. 

Where joint failures in ductile ma- 
terials occur because of stress con- 
centration, the failures usually in- 
volve the tearing out of pieces of 
the metal joined. From a paper by 
A. M. Setapen and C. D. Coxe, Handy 
é& Harman Co., presented at American 
Welding Society technical session of 
Western Metal Congress in Los An- 
geles. 


Mining Conveyorization 


ODAY approximately 97 _ per 

cent of total bituminous produc- 
tion is mechanically mined and about 
60 per cent mechanically loaded. 
While mechanization in the American 
coal mines has progressed far be- 
yond that in other countries, only a 
beginning has been made. 

The ideal, low-cost situation would 
be a continuous flow. There are many 
problems that have not yet been 
solved, however. It is toward that 
goal that the coal industry is work- 
ing. “Continuous miners,” machines 
which combine cutting and loading, 
are now undergoing tests. 

Continuous mining, however, can 
be only as continuous as the trans- 
portation system that carries the coal 
from the working face to the surface. 
The belt conveyor is actually the 
only continuous system. Today it is 
only the belt conveyor that will 
handle the movement of coal with- 
out the stop-and-go characteristic of 
other systems. When you have a 
machine designed to turn out up to 
five tons of coal per minute from the 
face of the working, like the new ex- 
perimental continuous miners, you 
must have a heavy-duty transporta- 
tion system to support that produc- 
tion. If you have not, many of the 
advantages of the continuous cutting 
and loading machine quickly are lost. 

At this point, someone could well 
ask why there is any question about 
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Many other firms looking for better ways to control 
temperature or pressure, to seal shafts or valves 


against leakage, or to transmit motion, have turned to Aa a . 
bellows assemblies. Investigation before your designs ‘ee 
are too far advanced may pay you, too. Let our engi- NS” ' ; 


neering department make a confidential analysis of 
your sketches and specifications and make a recom- 
mendation. No obligation, of course. HYDRAULICALLY=- FORMED BELLOWS 


CLIFFORD MANUFACTURING COMPANY, AND BELLOWS ASSEMBLIES 
of Standard-Thomson Corporation. Offices in New FOR AIRCRAFT - NGINES 
York, Detroit, Chicago, Los Angeles. 
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GREATER 
LOAD 
CAPACITY 





HOOVER BALL BEARINGS 
with HONED RACEWAYS 


Hoover Ball Bearings provide greater load capacity — 
longer life . . . plus values made possible by honed race- 
ways, an exclusive Hoover feature. For Hoover honing 
goes a step beyond grinding and polishing in producing 

finer, smoother raceway surfaces. Closer race curvatures 
furnish a wider area of ballxsupport for greater work . . . 
greater bearing surface, for-extended life. 

Thousands of manufacturers of 

quality products have gained a competi- 
tive advantage i in their ‘markets 

by using Hoover Ball Beag- 

ings with honed raceways. Upon 
request, a copy of the 

the Hoover Engineering Manual iF) 
will be sent to engineering and 
purchasing executives. 





{ The vbristocral of Bearings 


HOOVER BALL AND BEARING CO., 


HOOVER 


AMERICA’S ONLY 
% 


WITH HONED RACEWAYS 


BALL BEARING 
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ANN ARBOR, MICH. 


whether to use conveyors or some- 
thing else. Under almost all condi- 
tions, belt conveyors have advantages 
not held by other systems. But the 
problem isn’t really as simple as that. 


vw Nearly all the older mines have 








enorméas_ investments in trackage and 

cars. It is. obviously not practical 
to junk all that and start over. In 
such mines, the use of conveyors is 
confined more of less to the working 
of new faces, with conveyors load- 
ing into cars. 

In some of the older mines, how- 
ever, conveyorization has helped op- 
erations maintain a competitive po- 
sition. In new underground mines 
the situation is quite different. In 
these munes, conveyorization is as 
close to 100 per cent as it is now pos- 
sible to get. Brand new mines, being 
opened in the bituminous fields, are 
making the -fullest use of conveyors. 
As a result of complete mechaniza- 
tion, one mine in Illinois has increased 
its production to 32 tons per man 
day, five times our national average, 
and almost 25 times the average pro- 
duction in England. 


Opportunities in Strip Mining 


Strip mining brings with it chal- 
lenging new problems in transporting 
bulk materials, not the least of which 
is the huge quantities of materials 
to be handled. For instance, there is 
one mine in West Virginia where 
the problem is one of moving 30,000,- 
000 tons of over-burden before all 
the coal can be recovered. This one 
mine is more than 15 miles long and 
from one to one-and-a-half miles 
wide. First the operator must strip 
off the unwanted material that cov- 
ers the coal or ore and put it some- 
where out of the way of future ex- 
pansion and operations. In strip coal 
mining, most of the transportation of 
over-burden and coal is being carried 
out by the more mobile motor truck 
instead of by rail. While newly opened 
workings are using belt conveyors 
where possible, certain problems re- 
main to be overcome in completely, 
conveyorizing strip mining operations. 
You get some idea of the problem 
when it is realized that the present 
day excavating bucket can pick up 
as much as 40 cubic yards of ma- 
terial in one bite—enough to fill a 
good-sized garage. 

The nub of the problem here, as 
it is in underground coal mining, is 
to develop a continuous flow of op- 
eration through synchronizing the 
speed and the volume of both the 
digging and conveying mechanism. 
To achieve continuous flow from 
digging to dumping in strip mining 
we must have bigger rock crushers, 
mobile feeding ends or extendable 
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No TOOLING Program 











Finished to Precision Tolerances—No Machining 


Eliminating tooling programs will save capital investment, time, floor space, and expense. 

With OILITE, Engineers and manufacturers enjoy a NEW freedom of design. 

Parts impossible to machine economically can often be made readily, by OILITE powder metalluray. 
OILITE Machine Parts are applicable to mass production. 

Note the depression and elliptical bores in the parts shown above. 


ADDITIONAL ADVANTAGES OF OJILITE METAL POWDER UNITS ARE: 
* Quicker delivery. * Broad range of ferrous and non-ferrous materials. 
No material shortages. * Self-lubricating surfaces if desired. 
Every part an engineered product. * Over two decades of powder metallurgy know-how. 
More than 20 machining operations eliminated. * Representatives in every state and Canada. 
Metallurgically and structurally homogeneous. * Attractive savings possible. 
* Complete laboratories and large engineering departments. 


Send your blueprints to Amplex Field Engineer or the Home Office. Address Dept. A. 


AMPLEX MANUFACTURING CO. wiceicss 


FIELD ENGINEERS AND SUPPLY DEPOTS IN PRINCIPAL CITIES 
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GREER ACCUMULATOR REDUCES 
WORK SPOILAGE BY 242% 


TYPICAL FLASH WELDER USING GREER HYDRAULIC ACCUMULATORS 





Photo Courtesy of THE FEDERAL MACHINE & WELDER CO., WARREN, OHIO, U. S. A. 


J# \eading manufacturer of large diameter drills 
was faced with a problem of oak eniiies 
amounting to 25% of production. This scrap was 
due to insufficient oil under pressure to cope with 


the upset requirements of the welder used. 


A 2% gallon Greer Accumulator was installed in 
the circuit. No other componénts were changed. 
Immediately the work spoilage was reduced to 
Ve of 1%. 


This is but one of numerous applications where 
Greer Accumu.ators are reducing operating cost, 
increasing production /and improving efficiency of 


processes and machines. 








Sizes from 2 cu. in. to 10 gals., pres- 


United States Pat- 
ents Under Olear 
Licenses 


sures up to 3000 psi. 


Get the complete story by writing for 
our free booklet. Bulletin 200. 


SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


YOUR SYMBOL Wire OF SERVICE 


HYDRAULICS INC. 
454 EIGHTEENTH ST., BROOKLYNIS, N. Y 
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belt conveyors and continuous dig- 
gers. Some of these devices are now 
being tested. We will have all of 
them within a few years. From a 
paper by Harold Von Thaden, Vice 
Pres. and General Mogr., Robins En- 
grg. Div., Hewitt-Robins, Inc., pre- 
sented at the Fourth Annual Time 
Study and Methods Conference in 
New York. 


Today's Leaf Springs 


HE leaf spring has been criti- 
cized not only for being too 
heavy, but also for excessive inter- 
leaf friction. This can hardly be 
called a problem in the present-day 
rear springs of passenger automobiles, 
for they are either equipped with 
metal spring covers, loaded with lu- 
bricant, or else there are liners of 
wax-impregnated paper or cloth be- 
tween the leaves, or special fabric, 
plastic, rubber, or metal alloy inserts 
at the leaf ends. It is probably not 
an exaggeration to state that we 
now have “controlled” interleaf fric- 
tion in our passenger car leaf springs, 
which is actually beneficial in that 
it dissipates some of the energy that 
otherwise would have to be taken 
care of by the shock absorber. 
The benefits of varying spring flex- 
ibility to meet changes in load are of 
course obvious, and in the leaf spring 
we can obtain such benefits without 
additional cost by taking advantage 
of the effects of shackle angle. Quot- 
ing from Page 57 of the SAE Man- 
ual on Design and Application of 
Leaf Springs: 


“The rate of a spring with shackle 
depends on the ‘nominal’ rate of 
the spring, the position of the 
shackle, the length of the shackle, 
the camber of the spring, and the 
load on the spring.” 

Three of these factors are usually 
overlooked, namely, shackle position, 
shackle length, and spring camber. 
Pages 58 and 59 of the Manual give 
curves of the effect of shackle angles 
on spring rates, which are quite fas- 
cinating in their possibilities. For 
example, Page 58 shows that with 
a compression shackle, the rate can 
vary from 90 per cent to 195 per 
cent of the nominal rate at different 
camber positions. That is, a spring 
with a nominal stiffness (tested on 
rollers) of 1000 pounds per inch, 
can give us 900 pounds per 
inch rate at light load, increasing to 
1950 pounds per inch at overload 
conditions. 

The curves on Page 59 are even 
more intriguing to the leaf spring 
user, for they indicate that with a 
tension shackle, the rate can be var- 
ied from 63 per cent to 225 per cent 
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How Big does a Video Relay have to he? 


Type “J” Video Relay pro- 
vided with pair of low- 
capacitance contact springs 

for closing a high-frequency 

— circuit when relay is ener- 
i : gized. 


RCA Engineers posed this question to CLARE when 
available relays for their purpose proved too large, 
too cumbersome. 


The close cooperation between engineers of the two 
companies which resulted has produced the CLARE 
Type “J” Video Relay, which meets every require- 
ment for switching these high-frequency currents... 
and occupies but 7 cubic inches. 


wen wes' 


Success of this cooperation between RCA and CLARE 
engineers in developing a superior small-size, low- 
capacitance relay is not only important to this, the 
world’s largest manufacturer of radio and television 
equipment, but it is of vital interest to every television 
engineer whose designs are often frustrated by the 17 
cubic inches that other typical video relays require. 





Clare sales engineers are located in principal cities. 

They will be glad to give you full information on this 

new video relay. Their counsel and advice may help 

you solve other relay problems. More and more, in- 

dustrial designers bring their problems to Clare, 

whose long experience in meeting and solving them 

can save you many hours of tedious and costly experi- 

ment. Call your nearest CLARE sales engineer, or Capacitance of CLARE Video Relay 

write to: C. P. Clare & Co., 4719 West Sunnyside Tests show that this new CLARE relay with a contact 

Ave., Chicago 30, Illinois. gap of 0.025” has the following capacitances: 
Interspring Capacitance, Contact Open 

0.5 mmf. at 3 megacycles 


0.5 mmf. at 10 megacycles 
0.55 mmf. at 20 megacycies 


Spring-to-Frame Capacitance, Contact Closed 
1.4 mmf. at 3 megacycles 


1.45 mmf. at 10 megacycies 
1.8 mmf. at 20 megacycles 


First in the Industrial Field OBS 





For LOWEST. COST 


Where Performance Counts — 


__ Look to BERYLLIUM- COPPER 


Dollar-conscious designers are saving money by consicering the following 
factors which influence the over-all cost picture. 


@DESIGN — Beryllium-copper’s high strength makes possible smaller parts and 
lighter sections. This means important cos: savings through smaller units, 
increased sensitivity and added flexibility of design. 


@FABRICATION — Through heat-treatment beryllium-copper offers economies 
in fobricating severely formed parts requiring gcod strength. Parts are readily 
machined or formed in the unhardened condition, then hardened to maximum 
properties by a simple, low-temperature heat-treatment followed by uncon- 
trolled cooling. For example, annealed BERYLCO 25S strip withstands the 
severest forming and reaches an ultimate tensile strength of 175,000 psi after 
heating for three hours at 600°F. Where less forming is required, cold-rolled 
tempers give correspondingly higher tensile values. 

Also, absence of grain direction in moderately cold-worked strip permits ef- 
ficient use of stock. 


eINSPECTION AND ASSEMBLY — Uniformity of parts over large production runs 
reduces rejects and inspection costs, permitting spot checking instead of 100% 
inspection. Where necessary, fixture hardening insures dimensional control 
to a degree not otherwise obtainable and eliminates expensive hand adijust- 
ment during assembly. 


@ MAINTENANCE — Positive action as measured by resistance to relaxation and 
drift offers savings through less frequent calibration and reduced Icbor charges. 
These features are of particular significance in contacts, diaphragms and in- 
strument springs. The stability of beryllium-copper prevents loss of tension in 
electrical contact springs, the cause of frequent adjustment in the field. 


@REPLACEMENT — High elastic and endurance strength, together with excellei 
resistance to corrosion and wear, means longer life with increased efficiency 
through fewer breakdowns, preventing disruption of vital services. In addi- 
tion, part failure may lead to replacement expense many times greater than 
the expected saving through specifying a cheaper material. This is particularly 
true for cams, springs, bushings and similar inconspicuous parts on whose 
faithful service depends the continuous operation of complex machinery. In 
such applications, beryllium-copper frequently offers the lowest cost answer. 


Write today for literature, or if you have a design problem 


send us full information with a drawing or sample of the part. 


Jae BERYLLIUM CORPORATION 











Dept. 5, Reading 1, Pa. 





of the nominal rate. Thus, our spring 
of 1000 pounds per inch nominal rate 
can give 630 pounds per inch at light 
load, increasing to 2250 pounds per 
inch at overload conditions. What is 
even more surprising, we can have 
these rate variations without extra 
cost, and no multistage springs or 
other extra mechanisms are needed. 
In fact, these principles are function- 
ing daily in some of our modern pas- 
senger automobiles. 


Single-Leaf Springs 


During the past year or two, there 
has been considerable interest among 
certain automobile manufacturers in 
single-leaf springs which are gradu- 
ated either in width or in thickness 
to approach the characteristics of a 
beam of uniform stress, Obviously 
such springs, like coil springs, would 
have .no interleaf friction, but unlike 
coil springs, they would also be adapt- 
able to the Hotchkiss drive principle. 
Further, sidewise stability might be 
greatly improved, especially in those 
where the beam varies in width, 

It is said that these single-leaf 
springs weigh considerably less than 
the conventional multileaf springs 
they were intended to replace, but 
such weight saving can be due solely 
to the use.of higher stresses. The 
weight of a beam of uniform stress 
will vary inversely as the square 
of the stress we allow, and a 20 per 
cent increase in stress can mean a 
reduction in weight in the ratio of 
100 to 144. However, such an in- 
crease in stress can only be justified 
by better steel, or better surface qual- 
ity of the steel, coupled with shot 
peening and prestressing to raise the 
physical properties. 

One spring manufacturer has also 
been exploring the possibilities of a 
three-leaf spring, intermediate in 
width between the conventional and 
the wide single-leaf type. He pro- 
poses tapering the leaf ends either 
in width or thickness to give equal 
stressing throughout the beam. Such 
a design will retain a moderate 
amount of interleaf friction, which 
would relieve the shock absorber of 
a portion of the work of damping 
the oscillations. From a paper by N. 
E. Hendrickson, consulting engineer, 
presented at the recent SAE National 
Transportation meeting in Cleveland. 


Plastics in Ordnance Equipment 


LASTICS are used by the Crd- 

nance Department in order to take 
advantage of some particular group 
of properties which are unobtainable 
from alternative materials of con- 
struction. Accordingly, the utility of 
plastics in ordnance items depends 
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] Helical, wear-hardened gears cut from alloy 4 

steel forgings and shaved before hardening for 
correct eccentricity and helical angle and bright, 
smooth surfaces—factors contributing to quiet 5 
operation and longer life. 


Gear arrangement in simple train minimizes 
number of moving parts— promotes quietness. 


3 Pinion and gear supported and spaced to reduce 
deflection—permits high load-carrying capacity. 





Splash system with large oil reservoir assures 
constant and thorough lubrication of all parts. 


Anti-friction bearing construction throughout. 


Reliance Precision-Built Motors provide the maxi- 
mum in dependable and economical power. Types 
that may be had with GearMotoR are described 
in GearMotoR Bulletin C-404, Ask also for 
bulletins describing Reliance Precision-Built A-c. 
Motors—engineered for every power requirement. 


Sales Representatives in Principal Cities 


RELIANCE 


MACHINE DESIGN—June, 1949 


ELECTRIC AND» 








There are many new outstanding de- 
sign features in today’s best-known 
machines of industry, transportation 
and agriculture — engineering ad- 
vancements that add up to provide 
greater efficiency... new ease of opera- 
tion... and lower on-the-job cost. 

Design engineers — the men re- 
sponsible .for these product improve- 
ments — will also tell you that many 
of these new advantages and econ- 
omies stem from the wider use of 
Electrol’s better hydraulic devices. 

It will pay you to look for the use 
of Electrol hydraulic devices in the 
equipment you buy . . . and it will pay 
you to feature their use in the products 
you make and sell. 

May we have one of our engineers 
call at your convenience ? 


lectrol 


KINGSTON, NEW YORK 


FOR BETTER HYDRAULIC DEVICES 





CUSHIONED LANDINGS for the Bell 
Helicopter are made possible through the 
use of Electrol Landing Gear Oleos. Like 
other hydraulic devices bearing the name 
Electrol, these specially designed units are 
light in weight, easy to install, service and 
maintain. ‘And through Electrol’s scien- 
tific design and production techniques, the 
economies of manufacture achieved are 
passed along to the user. 


FINGER-TIP CONTROL for broachin, 
machines is provided by this Electrol- 
developed ‘“‘hydraulic control package."’ 
Heretofore, it often required two men to 
advance and return a broaching tool to 
obtain clearance space for the working 
piece — but today, it requires only finger 
pressure on a push-button to engage or 
disengage the tool, or to move the tail stock 
in either direction from a stationary point. 








upon a thorough and detailed know- 
ledge of the properties of each oi 
these materials. In many instances, 
this involves making advantageous 
use of a property which is generally 
considered a disadvantage. 

It is generally considered disadvan- 
tageous that thermoplastics common- 
ly change so greatly in stiffness with 
falling temperature, but we have 
found that it will probably be possibl« 
to utilize this characteristic to give 
us a blow-out plug which will hold 
increasingly tight as the tempera- 
ture is reduced. Again, the relatively 
low bursting strength of plastic film 
is commonly thought to be somewhat 
disadvantageous, but it has been pos- 
sible to use plastic film in place of 
lead foil for the very reason that its 
bursting strength would not be great- 
er than that of the lead foil. 

Similarly, plastics are known to be 
less resistant than metals during 
long-time exposure to heat, but the 
Ordnance Department is now recog- 
nizing that the low thermal conduc- 
tivity of plastics makes plastics su- 
perior to metals in some applications 
in the presence of intermittent, short- 
time blasts of flame. The use of plas- 
tics to obtain barriers which are 
tough but moisture permeable takes 
advantage of the fact that plastics 
are not entirely moisture imperme- 
abie as so often is wished, and the 
use of thermoplastics in place of duc- 
tile materials takes advantage of a 
property—cold flow—which is nor- 
mally considered an unmitigated evil. 

Accordingly, it seems safe to say 
that the most significant applications 
of plastics in Ordnance materiels are 
those based upon the most complete 
knowledge of plastics and which use 
plastics for what they are.—From a 
paper presented by Dr. Lucius Gil- 
man, Ordnance Department, Picatin- 
ny Arsenal, at the Remobilization 
Program sessions of SPI in New 
York. : 


Machine-Tool Transformers 


ROPER selection of machine-too) 
control transformers is necessary 

for best operation of contactors and 
relays. Although standardized con- 
trol transformers are becoming avail- 
able with regulation characteristics 
equal to or better than transformers 
now on the market, consideration 
must be given to selection of exact 
transformer ratings for best results. 
Control transformers must be able 
to provide current for both momen- 
tary peaks and sustained load with- 
out exceeding heating or voltage 
limitations. The minimum volt- 
age at which contactors or sole- 
noids can be expected to operate is 
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REVERE SILICON 





RONZE 


IN RE-DESIGNED EXTINGUISHER 


Everyone is familiar with the 2% gallon 
fire extinguisher that is operated by turn- 
ing bottom up. It is to be found in almost 
every factory, office and school. With it, 
countless fires have been put out, lives, 
property, jobs, money saved. Such a 
standard product tends to be taken for 
granted; most people naturally assume 
that it has reached its final perfection. Not 
so American-LaFrance-Foamite Corp., 
which some time ago decided to re-design 
its Alfco extinguishers in the light of the 
newest technological developments. To 
the user, the new extinguishers are defi- 
nitely improved, being free from rivets, 
44 pounds lighter, and much more hand- 
some. To the company, the produc: has 
been bettered in other ways, and is more 
efficiently produced. 
Working out this extensive program 
required careful consideration of the rela- 
tionships between design and materials, 
and materials, methods and machines. 
Alfco wished to abandon rivets and go to 
seam welding, among other things. Silicon 
bronze was selected as the material, be- 
cause that can be easily resistance-welded, 
possesses strength of mild steel together 
with the corrosion resistance of copper. 
Revere and Alfco got together and jointly 
set up the time, temperature and pressure 
requirements for clean, sound welds. It 
was also necessary for Revere to establish 


the proper tempers for the body sheet so 
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that it will more than withstand the 
Underwriters’ pressure test, but still be 
formable into a cylinder with beads that 
locate the top and bottom domes. Simi- 
larly, tempers had to be selected for the 
sheet to be drawn into the domes. In all 
these and other activities the accumulated 
knowledge and experience of the Revere 
Technical Advisors, the welding section 
of the Research Department and of three 
Revere mills were used. Finally, the Re- 
search Laboratory tested the first produc- 
tion extinguishers to make sure that 
annealing practices were adequate. 

Revere considers this an outstanding 
example of the benefits possible when a 
manufacturer and supplier co'laborate on 
mutual problems. You are invited to con- 
sider Revere not only as a source of non- 
ferrous metals, but of know-how in their 
selection and fabrication. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Iil.; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Rome, N. Y. 

Sales Offices in Principal Cities, 
Distributors Everywhere. 


The new Alfco Extinguisher, made by 
American-LaFrance-Foamite Corp., 
Elmira, N. Y. 
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-+«.an exceptionally adaptable alloy steel 


HY-TEN “B” No. 2 alloy steel combines a high degree 
of strength, toughness, and fine wearing qualities with ex- 
ceptional free-cutting properties in the natural rolled condi- 
tion. Think of the economies afforded through the elimination 
of costs and delays of annealing. This adaptable alloy steel 
works cleanly and freely — prevents clogging in boring and 
deep hole drilling. While customarily used in the as-rolled 
condition, “B” No. 2 is often oil tempered with excellent 
results. 


HY-TEN “B” No. 2 is ideally suited to such applications 
as tool and die bodies, spindles, shafts, shanks, gears, pin- 
ions, racks, worms and lead and feed screws. 


WL steels are metallurgically constant. This guarantees 
uniformity of chemistry, grain size, hardenability — thus eli- 
minating costly changes in heat treating specifications. 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 





WHEELOCK, 
LOVEJOY S¢2: og 


CAM £ - CLEVELAND 


133 Sidney St., Cambridge 39, Mass. * HILLSIDE, N.J 


SANDERSON-NEWBOULD, LTD., MONTREAL 
AJAX DISTRIBUTING CO., LTD., TORONTO 


"SLNIWIYINOIY JONVNILNIVW ONY WOOY 1001 ‘NOILONGOYd YOd SONIDYOS ANY $131119 





85 per cent of rated voltage. This 
15 per cent reduction in voltage 
cannot take place entirely within 
the transformer with safety since 
some tolerance must be considered 
for iluctuations in line voltage, for 
line drop, and for safety factor. 

For example, assume that 90 per 
cent of rated secondary volts at full 
load is satisfactory as far as the 
transformer is concerned. This leaves 
five per cent for fluctuations of line 
voltage and other variables if volt- 
age is not to drop below 85 per 
cent. 

Maximum instantaneous load and 
maximum continuous load should be 
figured in applying the proper size 
of transformers. Manufacturers can 
supply values of currents drawn by 
contactors and solenoids before and 
after closing. Instantaneous maxi- 
mum current drawn before closing 
varies from 3.5 to 15 times the con- 
tinuous current after the device has 
closed. 


Kva Rating Selected 


Having determined the maximum 
continuous load, a _ tentative kva 
rating for the control transformer 
should be selected. Regulation curves 
of actual control transformers 
should then be used in determining 
the size of transformer best adapted 
to the job. 

Proceeding along a 90 per cent 
voltage line (as assumed in fore- 
going) to the curve for the tentative 
rating of the control transformer, the 
per cent of rated load that will drop 
the transformer voltage to this 90 
per cent voltage is determined. If 
this value of per cent of rated load 
is at least as great as the ratio of 
maximum instantaneous current 
drawn by the contactors and sole- 
noids to their maximum continuous 
current, the size of transformer 
tentatively selected will be satisfac- 
tory. Otherwise a transformer rating 
will be required that is large enough 
to insure that the maximum in- 
stantaneous current will not drop its 
secondary voltage below the 90 per 
cent selected. 

Normal loads imposed by the con- 
tactors and solenoids have low power 
factors often on the ordeg of 20 per 
cent. Regulation at 20 per cent as 
set forth in NEMA curves is much 
better than for 100 per cent power 
factor loads. Use of lights or any 
heating or other high-power-factor 
load operated from the machine-tool 
transformer raises the power factor 
and increases the regulation. 

Because of the good regulation re- 
quired of the machine-tool transfor- 
mer, relatively low impedance is of- 
fered to an electrical fault so that 
fault currents are much higher than 
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NATIONAL OIL SEAL LOGBOOK 


ADVANTAGES OF EXTERNAL LEATHER SEALS 
ON WHEELS AND SIMILAR APPLICATIONS 


XTERNAL WIPE oil seals have 

important advantages for use on 
wheels and other.mechanisms which 
are mounted in spindles or protrud- 
ing stationary shafts. Automobile 
front wheels, trailer wheelsand heavy- 
duty farm and highway equipment 
where speeds are low and dirt condi- 
tions are severe, are good examples. 


- ‘a 
Fig. 1—External Seal with 
garter spring expander 


Fig. 2—External Seal with 
piston-ring expander Seal 


In such cases, external wipe oil 
seals are press-fitted onto the shaft 
and wheels are installed with in- 
stead of against the flare of the 
sealing member. Thus it is easier 
to dis-assemble wheels and bear- 
ings and it is practically impossible 
to damage the oil seal when wheels 
are being replaced. 





Fig. 3—External felt 





NATIONAL EXTERNAL SEALS FOR SPECIFIC OPERATING CONDITIONS © 





Operating Speed | 


Abrasive Conditions 


Sea! Recommended 











eee 





Medium 


High Moderate dirt | 


Very heavy dirt 


Leather, with garter- 
spring loading (Fig. 1) 





—t 


Leather, with piston- 
ring expander (Fig. 2) 











Very slow Dust 


Felt springless (Fig. 3) 








HE wheel application (Fig. 4) is 
typical of the use of external wipe 
National seals on farm tractors, 
binders, harvesters, trailers, etc. 


‘Here moderate speeds are found, 


along with moderate dirt conditions. 
Fast easy assembly and dis-assembly 
is a necessity. An exceptionally rug- 
ged seal is indicated; and the National 
leather seal with garter spring ex- 


pander (Fig. 1) effectively solves the 
problem. 

However, on very heavy equip- 
ment operating in extreme dirt 
conditions where low speeds pre- 
vail and torque is no factor, a sim- 
ilar seal with piston-ring expander 
should be utilized (Fig. 2). Con- 
versely, on such equipment where 
dirt conditions are very light, a felt 


Fig. 4—Typical wheel application 


seal (Fig. 3) is effective and more 
economical. 

For complete information on 
the application of external wipe 
National Oil Seals to your product, 
call the nearest National Oil Seal 
Engineer, or write direct. 


NATIONAL 


OIL AND FLUID SEALS 


® 


NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, California 
Plants: Redwood City and Los Angeles, 
Cal‘*ornia; Van Wert, Ohio 








CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO: 56 Arlington Place, Grant 2280. 

CHICAGO: Room 2014 Field Building, Central 6-8663. 
CLEVELAND: 210 Heights Rockefeller Bidg., Yellowstone 2720. 
DALLAS: 30'/2 Highland Park Village, Justin 8-8453. 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363. 
HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246. 

LOS ANGELES: 2244 East 37th Street, Kimbal! 6384. 
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MILWAUKEE: 647 West Virginia St., Marquette 8-8986. 

NEW YORK CITY: 122 East 42nd Street, Lexington 2-8260. 
PHILADELPHIA: 401 North Broad Street, Bell-Walnut 2-6997. 
REDWOOD CITY, CALIF.: Broadway and National, Emerson 6-3861. 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-1881. 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366. 
WICHITA: 340 North St. Francis Ave., Wichita 2-6971. 











YOURS for the 
asking! 


RELAY SE LECTION! 


‘ 


Write today for your copy of this new Dwich 


Guide to Relay Selection’’! 


In it you will find condensed and simplified 
data covering the most widely used 
Struthers-Dunn relays and timers listed 
logically according to function. 


The whole idea has been to make 

it easy for you to select exactly 

S& the right relays for your 
applications. 


ASK FOR CATALOG G. 


STRUTHERS-DUNN 


STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 


ATLANTA @ BALTIMORE @ BOSTON @ BUFFALO e CHARLOTTE e CHICAGO e CINCINNATI 

CLEVELAND @ DALLAS @ DENVER @ DETROIT @ INDIANAPOLIS # KANSAS CITY e LOS ANGELES 

MINNEAPOUS @ MONTREAL @ NEW ORLEANS @ NEW YORK @ PHILADELPHIA e PITTSBURGH 
ST. LOUIS @ SAN FRANCISCO @ SEATTLE @ SYRACUSE « TORONTO 


RLS Se ee 





for transformers with higher im- 
pedances. A NEMA recommendation 
is to furnish a protective device 
such as a cartridge fuse or a breaker 
in series with the secondary circuit 
to protect against these over-cur- 
rents. The fuse is, of course, simp- 
ler and cheaper than the breaker, 
but if it is to protect the transformer 
from moderate sustained overloads, 
the transformer secondary circuit 
will open too quickly on a heavy in- 
rush of current. If the transformer 
is fused to permit sudden inrushes, it 
is not protected from persistent over- 
loads. Combination thermal and mag- 
netic-action breakers are now avail- 
able for Westinghouse 1 and 1% kva 
machine-tool transformers in which 
moderately prolonged overloads oper- 
ate the thermally sensitive portion of 
the breaker while an extremely heavy 
overload will trip the breaker almost 
instantly aided by magnetic action. 
A number of manufacturers are 
now offering a special line of trans- 
formers having suitable regulation 


+ characteristics, and giving regula- 


tion curves at both high and low 
power factors. The proposed stan- 
dards list traii#formers in three fre- 
quency categories: 60, 50, and 25 
cycles. There are seven kva ratings 
for 60-cycle, 5 for 50-cycle, and 3 
for 25-cycle frequencies. The pro- 
posed standards include dielectric 
tests, heating tests, and regulation 
characteristics. From a paper by C. 
E. Herr, specialtu transformer enai- 
neer, Westinghouse Electric Corp., 
presented at the Machine Tool Forum 
in Buffalo, N. Y. 


Dual-Fuel Diesels 


ATEST and probably most spec- 

tacular development in the diesel- 
engine field has been the introduction 
of an engine operating on the full 
diesel cycle capable of ane 
gaseous fuels. 

The first American engine to suc- 
cessfully handle low-pressure gas as 
a fuel for operation on the full diesel 
cycle was demonstrated at the Buff- 
alo Works of Worthington Pump and 
Machinery Corp. in August, 1944. 
This engine utilizes a small amount 
of fuel oil injected in the conven- 
tional manner as a pilot ignition sys- 
tem to insure ignition of the gas and 
to properly control the ignition point 
in each cylinder. The engine is so 
arranged that the pilot-oil fuel can 
be in quantities as low as 5 per cent 
of the total heat requirement of the 
engine and can be increased to any 
amount up to 100 per cent of the 
engine heat requirements. 

Early in 1945 a supercharged dual- 
fuel engine was also demonstrated 
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@ You're looking at ideas. Each of these redesigned pro- 
ducts is a story of lower costs and increased appeal to 
consumers. That automatic blade changer, for instance, 
in naturally attractive aluminum eliminates a corrosion- 
resistant coating operation. The change from brass also 
provides a substantial material economy. 


The beverage case is lighter, stronger, more attractive, 
now that aluminum serves instead of wood. It is made 
without bolts, rivets or welds. The cost per trip is lower. 
And it is easier to keep clean. 


Aluminum cable, steel reinforced, is ending a shortage 
and bringing electric power to thousands of families for the 
first time. Aluminum costs less than copper and the lighter 
weight permits longer spans for reduced stringing costs. 


Replacing galvanized and copper for gutters and down- 
spouts, aluminum provides the long life of one at a cost 
comparable to the other. Simple mechanical joints do 
away with soldering. 


Many of the products you see daily can be improved 







THE COMPLETE ALUMINUM 
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through the use of aluminum. This modern metal lends 
itself to modern design. Aluminum is % the weight of 
ordinary metals, yet it is strong. Every pound purchased 
offers three times the material for production. It handles 
faster, gives products a smart appearance. It takes a wider 
range of finishes than most other metals. But red-rust is 
never a problem, so finishing cost is frequently eliminated. 


Reynolds Aluminum and its many alloys probably have 
a place in your designs—why not find out now. For the 
name of your local dis- 
tributor or nearest Rey- ALUMINUM ALLOY DATA 
nolds Sales Office, look This inform- 
under the “Aluminum” = ative booklet 
listing in your classified is free when 
telephone directory or requested on 
write to Reynolds  yourcompany 
Metals Company, Alu-- Jetterbead. 
minum Division, 2521 Just write to 
South Third Street, eddress at 
Louisville 1, Kentucky. deft. 





REYNOLDS 
Lifetime ALUMINUM 


SERVICE FROM BASE METAL TO FINISHED PARTS 
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by Worthington and announced to 
the trade for general application. 

This was the world’s first super- 
| charged dual-fuel engine. The first 
| commercial application of the dual- 
fuel principle in this country was 
made on a Worthington gas engine 
operating in the Tallman’s Island 
sewage plant in New York City with 
In a maze completely satisfactory results. Since 

9 announcement of these units many 
thousands of horsepower have been 
of machinery ” sold and are successfully operating. 

In developing this system it was 
believed its chief application would 
be in sewage plants utilizing sewage 
gas fuel. For many years it has been 
the practice in larger sewage plants 
to use conventional spark-ignition 
gas engines for driving blowers and 
pumping equipment, or in seme cases 
for driving generators to provide 
station power. These engines used 
sewage gas as a fuel, but in prac- 
tically all cases were handicapped 
because gas was not generated in 
sufficient quantity to maintain con- 
stant full-load operation. In these 
cases it was invariably necessary for 
the sewage plant operators to con- 
tract with their local gas company 
for additional manufactured or 
natural gas to supplement their fuel 
supply or to contract with their local 
electric utility for standby power, 
many times at unreasonably high 
rates. 

Introduction of the dual-fuel en- 
gine has made it possible to supple- 
ment the sewage gas fuel supply with 
the necessary amount of oil to main- 
tain constant full-load operation 
without the necessity of contracting 
for an outside supply of gas or for 
maintaining standby electrical power. 
A further advantage realized by sew- 
Mianzel Force Feed Lubricators penetrate the maze age plant operators is the ability of 

the engine to operate on 100 per cent 
oil during the time the plant 
is being put into operation and be- 
ically to every point that requires lubrication. | fore a supply of gas has been gener- 
ated. The ability of the Worthington 
dual-fuel engine to operate On any 
proportion of oil and gas from 5 per 
..-in labor, in oil consumption, and in longer lasting equip- cent oil and 95 per cent gas .to 100 
: A per cent oil enables the operators to 
ment on most of the leading engines, compressors, pumps, use all the gas generated at all times. 
presses and other heavy machinery. Or they can be installed mute ao ee: er pea 
for the maximum amount of gas and 
will continue to use this maximum 


: : ly give you technical assist- amount so long as it is available. 
A Manzel engineer will gladly give y ec claggt aag gala, gyro 


ance on your lubrication problems. Write us now. diminishes the governor will auto- 
matically provide additional oil fuel, 


thus eliminating any necessity for 
manual adjustment of the relative 
quantity of the two fuels being used. 
From a paper by R. N. Tate, applica- 
tion engineer, Worthington Pump and 
276 Babcock St. | Machinery Corp., presented before 
Buffalo 10,N.Y. | the National Association of Power 
Engineers in Indianapolis. 


Pes 





to force just enough of the right type of lubricant automat- 


Manzels save the initial cost many times over each year 


on your present equipment. 


Manzel Inc. now supplies repair parts for all 
models of Bowser and Torrington Lubricetors. 





Builders of HIGH PRESSURE METERING PUMPS Since 1898 





224 MACHINE DESIGN—June, 1949 





ae ee 


rst 


ice 


en 


PS 


















production costs 


Users of aluminum castings have learned it 

pays to use “Castings by Permite.” Their greater 
tensile strength, close tolerances, consistent 
uniformity help metalworking manufacturers 
speed production and save on parts and labor 
costs. Aluminum castings that will best serve your 
specific needs are assured by Permite’s unexcelled 
facilities for producing permanent mold, sand 

and die castings. Submit your parts requirements 
to Permite for prompt recommendations 

and quotations. 






















ASK FOR NEW 
80-PAGE CASTING MANUAL 
Authoritative illustrated manual on 
the design, production and uses of 
aluminum castings. Includes cast- 
ing alloys tables. Sent free on 
request to interested executives. 





PERMITE 
ALUMINUM INDUSTRIES, INC. 





CINCINNATI! 25, OHIO 


PARTS 


ALUMINUM PERMANENT MOLD, SAND ond DIE CASTINGS HARDENED, GROUND ond FORGED STEEL 
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CAPS, AND 
MOUNTINGS 


MACHINED FROM 
SOL/0 GAR 


No Broken Castings 
No Scratch-Damage 
to Piston Rods, Bushings a 


ita... a 
and Seals “ft 


therefore... agi 
| 


| | Li 
NO COSTLY “DOWNTIME” NO REPAIRS’ .> 
NO MAINTENANCE-NO POWER WASTAGE # 


SOLID STEEL HEADS, CAPS, MOUNTINGS. Dependable protection against the breakage 
that commonly occurs in “cast” cylinders when subjected to heavy shock loads in 
normal operation and when subjected to eccentric loads developed by cylinder 
misalignment. Eliminate “porosity” of castings. Standard construction on all Miller 
Air Cylinders and Hydraulic Cylinders. 


HARD CHROME PLATED PISTON RODS. 90,000 to 110,000 psi yield point heat treated 
stress relieved steel accurately ground, polished, then hard chrome plated. Highly 
resistant to the nicks and scratches that commonly cause power wasting leakage. 
Standard construction on all Miller Air Cylinders and Hydraulic Cylinders. 






DIRT WIPER SEALS. Wipe piston rods clean on every “in” stioke, protecting piston 

rods, seals, and bushings from scratch-damage by dirt, scum, abrasive particles. 

ee replaceable. Standard construction on all Miller Air Cylinders and Hydraulic 
ylinders. 


« AIR CYLINDERS 
1Ya" te 20” Bores 


° LOW PRESSURE HYDRAULIC 
CYLINDERS 1/2’ te 12” Bores 


¢ HIGH PRESSURE HYDRAULIC 


Miller Hydraulic Cylinder Bulletin H-104 


MILLER MOTOR COMPANY 
4025 N.‘KEDZIE AVE, @ CHICAGO 18, ILLINOIS 


AIR AND HYDRAULIC < 














226 











New Machines 


And the Companies Behird Them 






Business Equipmnt 


COMPOSITE ACCOUNTS PAYAbi= “2ia- 
CHINE. Features 10-key keyboard 
2 by 3 in. in size. Provides for post- 
ing to departmental journals to 
balance against posting to vot- 
chers. Necessity of pre-listing for 
proof purposes eliminated. Checks 
written automatically. Underwood 
Corp., New York, N. Y. 

POSTING AND FIGURING MACHINE. 
Portable. Handles accounts receiv- 
able, accounts payable, general 
ledger, and payroll records as well 
as addition, subtraction, multipli- 
cation and division work for small 
business organizations. Record au- 
tomatically printed to permit ac- 
curate checking of figures. Slide 
selects debit or credit column, Un- 
derwood Corp., New York, N. Y. 


Domestic 


REFRIGERATORS. Six cu ft size for use 
in small homes. Includes 3%-in. 
deep meat drawer, 5%4-in. drawer 
at bottom for fruits and vegetables 
and 17-lb freezing compartment. 
Shelf area totals 11.8 sq ft. Pow- 
ered by hemetically sealed units. 
General Electric, Bridgeport, Conn. 

ISLECTRIC RANGES. Line of 6 models 
include automatic oven temperature 
control, deepwell cookers, oven-tim- 
ing clocks and platform light. One 
of two apartment size ranges has 
4 surface units. Hotpoint Inc., Chi- 
cago, Ill. 





































Earthmoving 

REAR DUMP WAGON. Capacity, 41 cu 
yd. Rear dump cable controlled by 
electric motor. Multiple-disk, 4- 
wheel air brakes, front-wheel drive, 
240-hp engine and electric steering 
are featured. R. G. LeTourneau Inc., 
Peoria, Il. 


Heating and Ventilating 

ROOM HEATER. Built-in unit for wall 
installation is equipped with ther- 
mostat that maintains room tem- 
perature between 55 and &5 degrees 
as desired. Bulb type thermostat 
influenced only by room tempera- 
ture. Fan circulates warmed air at 
rate of 125 to 160 cfm through 480 
to 680 sq in. of heating element. 
Capacity, 1500 to 4000 watts; 
weight, 42 Ib. Electromode Corp., 
Rochester, N. Y. 

AIR COOLER. For office, hotel or home 
use. Unit uses 3% gal water to 
operate 5 hours providing 800 cfm 
cooled air. No water connections or 
drainage required. Cooler weighs 
22 Ib, measures 16-in. wide and 
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You can make substantial cuts in the drive costs of the 
machines you build and the equipment you use by 
specifying Ohio Gear Stock Speed Reduces. They save 
you and your customers money in these three ways: 


They are stock so they save the extra cost of 
special orders. 
Readily available, they eliminate waiting time 
for special orders. 
Parts and replacements are quicker, saving 
expensive down-time. 


Ohio Stock Reducers are available in ratios from 3:1 
to 24000:1; single reduction capacities from 4 H.P. 
to 15 H.P.; double reductions from 25 in. Ibs. to 


i. 


3. 


STANDARD CASE 


Singlereducers. 5 sizes, 
No. HS-0-1-2-3-4. Ra- 
tios, 5-1 to 100-1. Ca- 
pacities, % HP to 5 HP. 
Higher HP is attained 
in the heavier cases 
(with low ratios). The 
input shaft or worm is 
below, the output shaft 
above. Output shaft 
may extend to right, 
to left, or both right 
and left. 


2 Re a me 


OHIO GEAR speed reducers 


hao tetanic a nina tanteSiatiebtesestnnise ttn 


OHIO DOUBLE SPEED REDUCER DPL 





12000 in. lbs. torque. 





Check the advantages amd savings you 
can make by using “‘Ohio Stock”’ reducers 


for your own use. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1338 EAST 179th STREET e¢ CLEVELAND 10, OHIO 


OHIO HELICAL SPEED REDUCER, 
SINGLE REDUCTION 





OHIO SPEED REDUCER PL SERIES 
VERTICAL OUTPUT 


Double reduction in 
DPL series is obtained 
by odding an attach- 
ment case to PL single 
reducer. Three sizes, 
Nos. DPL-1-2-3. Ratios, 
100-1 to 24000-i. 
Torque capacity, 900 
in Ibs. to 5800 in Ibs. 
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The HH line of Helical 
Reducers is available 
in 3 sizes; Nos. HH-1- 
2-3. Ratios are from 
3-1 to 12-1. Torque ca- 

s 147 in. Ibs. to 
450in. Ibs. The double 
reduction unit No. 
DHH2 has ratios rang- 
ing from 9 to 1 to 30 
to 1, with capacity of 
1500 inch Ibs. 


ects heels ce a li ee 


Ratios, 5-1 to 100-1 
Capacities % HP to 4 
HP. Output shaft is 
vertical and extends 
from top of case, from 
bottom of case, or 
both top and bottom. 
Higher HP is attained 
in the heavier cases 
(with low ratios). 


CUT YOUR COSTS? 


of these 
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. Worm gear 
Four sizes, PL-0-1-2-3. motor shaft 
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Ste 


For heavy duty service, 
DOT peg D-1-3-4-5-6. hodiai 


on all others, except Mo. DOT, 
with tapered roller bearings. 
Ratios to 3200 to 1. Torque 
capacities, 25 to 12000 in. Ibs. 


OHIO MOTORIZED SPEED REDUCER 


special gear bronze. Worm and 
hardened steel, integral and ball 
bearing mounted. 

shaft extra heavy, mount 
ed on roller bearings. 
Motor precision built of 
drip-proof construction. 
Heavy duty ball bearings 
throughout. Available in 
Y% and 1/3 HP, 115 and 
230 volt, single phase and 
220/440 volt 3 phase. 





DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 
Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y. 


S. H. Pooley Belting Co. 


Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk Co. 
Detroit 26, Mich. 
George P. Coulter 
*Detroit 6, Michigan 
Eynon-Dakin Co. 


*Findlay, Ohio 


Bearing & Transmission Co. 


*Grand Rapids, Mich. 
F. Ranniville Co. 


“Hagerstown, Md. 


Hagerstown Equipment Co. 


Indianapolis, Indiana 
A. R. Young 


*Los Angeles, Calif. 
J .W. Minder Chain & 
Gear Co. 
Louisville, Ky. 
Alfred Halliday 
Milwaukee, Wisconsin 
R. W. Ballentine 
*Minneapolis, Minn. 
Industrial Supply Co. 
*Muskegon, Mich. 
Lake Shore Machinery 
& Supply Co. 
*New York 12, New York 
Atlantic Gear Works 


“New York City 13, N. Y. 
Patron Transmission Co. 
Inc. 

*North Kansas City, Mo. 
Sesco Engineering & Supply 

Pawtucket, Rhode Island 
George G. Pragst 

*Philadelphia 6, Pa. 

Robert L. Latimer Co. 

*Philadelphia 6, Pa. 
Rothman Belting & 
Equipment Co. 

*Pittsburgh, Pa. 

Standard Machinists 
Supply Co. 

*Portland, Oregon 
J. W. Minder Chain & 
Gear Co. 


*Rochester 4, N. Y. 
H. M. Cross and Sons 


*San Francisco, Calif. 
The Adam Hill Co. 


*St. Louis, Mo. 
The Essmueller Co. 


*Syracuse, N. Y. 
Uplinger and Sherman 


*Toledo, Ohio 
The Bearing & Trans- 
mission Co. 
IN CANADA 


*Montreal, Quebec, Canada 
John Braidwood & Sons, 
Ltd. 


*Stocks Carried. 
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Anoanang 4A Mba LOW COST Bald Beaung 
for Seue 


LINEAR MOTIONS 





THE COMMERCIAL GRADE 
SERIES B 


BUSHING 


Sliding linear motions are nearly always troublesome 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A Ball 
Bushing 


The low-cost Commercial Grade Series B bearing is 
now added to the Ball Bushing line and offered to 
original equipment manufacturers. This ball bearing 
has been developed for support of linear motions in 
competitively priced, volume produced products where 
super precision ts not essential. Alert designers can 
now make tremendous improvements in their products 
by using Ball Bushings on guide rods, reciprocating 
shafts, push-pull actions, or for support of any me 
chanism that is moved or shifted in a straight line 

Competition is returning. Up-to-date engineerin; 


can be important to you! 


+ LOW FRICTION 
* ELIMINATE BINDING AND CHATTER 

aU RU MUU NOW AVAILABLE 
» LASTING ALIGNMENT shaft diameters, Addi- 
> LOW MAINTENANCE 
+ LONG LIFE 
THOMSON INDUSTRIES INC 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 
A MAJOR IMPROVEMENT AT A MINOR COST 


city. No obligation. 


; ’ 


10%-in. deep and includes rubber- 
mounted 4-bladed fan. Palmer Mfg. 
Corp., Phoenix, Ariz. 


CABINET TYPE WINDOW FAN. Revers- 


ible, variable-speed units available 
in 2 sizes: 24-in. fan delivering 
4500 cfm has speed variation of 
660 to 460 rpm; 30-in. fan deliver- 
ing 6500 cfm has speed ‘variation 
of 400 to 270 rpm. Both models 
powered by %-hp motors. Chelsea 
Fan and Blower Co..Inc.,*Irving- 
ton, N, J. . 


Manufacturing 


BELT GRINDER. For hand grinding of 


standard tools or small production 
parts. Drives 2 belts at 1600 or 
3200 fpm. Cloth-backed silicon-car- 
bide belts have grits from 80 to 
600 for wet grinding with water or 
water soluble oils. Valve-controlled 
spray head supplies coolant to each 
belt. Recirculating cooling system 
provided with settling tanks for 
removing residue. Pump delivers 
clean coolant to either or both 
belts. Buehler Ltd., Chicago, Ill. 


SPECIAL PURPOSE MILLER. Primarily 


for cutting bevel gears and pin- 
ions. Also handles work requiring 
slots milled on the face or outside 
diameter and hex, square or sim- 
ilar milling. Vertical spindle motor- 
driven through V-belts and adjust- 
able vertically and horizontally. 
Table is air and cam actuated for 
rapid advance to cutting position 
and proper feed for cutting. Work 
spindle attached to table swivels 
through 90 degrees. Capacity, up 
to 8-in. diameter; cutter speed, up 
to 125 sfpm; and cutter feed, to 
0.003-in. per tooth. Whiton Machine 
Co., New London, Conn. 


SPECIAL BORING MACHINE. Automatic- 


ally bores and faces side gear pock- 
ets of differential cases. Produc- 
es 100 pieces per hour at 100 per 
cent efficiency. Operator loads and 
unloads, balance of cycle is auto- 
matic. Cross Co., Detroit, Mich. 


LATHE. Capacity; 11-in. swing, 1-in. 


collet capacity for draw-in collets 
and center distances of 24 and 36 
in. Spindle speeds, 45 to 1500 rpm. 
Spindle runout, within 0.0005-in. 
measured 12 in. from _ bearing. 
Quick-change gears provide selec- 
tion of 48 threads and feeds. Avail- 
able in cabinet and floor models. 
Logan Engineering Co., Chicago, Il. 


INERT GAS ARC WELDERS. Uses single- 


tube, full-wave, self-rectifying type 
oscillator. Unit remains on frequen- 
cy regardless of working condi- 
tions, changes in humidity or tem- 
perature. Welding current comes 
on only after high frequency arc 
is drawn. Electrodes do not stick 
because no current flows while elec- 
trode is in contact with work. 
Available in NEMA ratings of 150, 
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MEEHANITE, 
Die Shoes are 
TOUGH, 
ACCURATE, 
DEPENDABLE 


| genet pies, like those illustrated, are expensive preci- 
sion tools—literally, in many cases, “worth their weight 
in gold.” The Cleveland Form Tool Company, Cleveland, 
Ohio, specify Meehanite castings for such units. The die 
shown takes a 42-ton blow at 160 strokes per minute and 
can produce 5 million blanks before replacement. 





Ci GO ho = 


Meehanite castings are manufactured under processes Castings. 


which permit accurate structural control of the metal, and 
thus the dependable achievement of the required properties 


for the job. They provide: 


. High Compressive Strength. 
. Adequate Shock and Vibration Absorption. 

- Dimensional accuracy under impact. 

. Freedom from “after-machining” distortion. 

. Density—Uniformity—Machinability. 

Build “QUALITY™ into your product with Meehanite 


We have a Bulletin 28 entitled “7 Questions and Answers 
About Meehanite Castings” and if you would like a copy 


write to any of the foundries listed. 


MEEHANITE FOUNDRIES 





American Brake Shoe Co. Mahwah, New Jersey 
The American Laundry Machinery Co. Rochester, New York 
Atlas Foundry Co. Detroit, Michigan 
Banner tron Works __ St. Louis, Missouri 
Barnett Foundry & Machine Co. Irvington, New Jersey 





























E. Long Lid. ; Orillia, Ontario 
H. W. Butterworth & Sons Co. Bethayres, P yt 
Continental Gin Co. Birmingham, Alabama 





The Cooper-Bessemer Corp.___Mt. Vernon, Ohio and Grove City, Pa. 
Crawtord & Doherty Foundry Co. Portland, Oregon 
Farrel-Birmingham Co., Inc. Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co.___Florence, New Jersey 
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Fulton Foundry & Machine Co., Inc. Cleveland, Ohie 
General Foundry & Manutacturing Co. Flint, Michigan 
Greenlee Foundry Co. Chicago, Hlineis 
The Hamilton Foundry & Machine Co.______Hamilt Ohle 





























The Henry Perkins Co. Bridg M beset 
Johnstone Foundries, inc.____._..__ Greve City, Pennsylvania 
Kanawha Manufacturing Co. Charleston, West Virginia 
Keokeing Ge. Milwaukee, Wisconsin 
Lincoin Foundry Corp. Les Angeles, Call 
Otis-Fensom Elevator Co., Ltd. Hamilton, Ontark 
Pohiman Foundry Co., Inc. Buttalo, New York 





Rosedale Foundry & Machine Co.__ Pittsburgh, Pennsylvania 









Chattanooga, Tennessee 











Shenango-Penn Mold Co. Dever, Ohie 
Sonith Industries, Inc. Indi lis, Ind. 
Standard Foundry Co. w ter, Massachusetts 
The Stearns-Roger Manutacturing Co.._______ Denver, Colorade 


Traylor Engineering & Mig. Co.__Allentown, Pennsylvania 








U. $. Challenge Co. Centerville, lowa 
Valley iron Works, inc. _St, Paul, Minnesota 
Vulcan Foundry Co. Oakland, California 





Warren Foundry & Pipe Corporation___ Phillipsburg, New Jersey 
“This advertisement sponsored by foundries listed above.” 
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SERIES F pumps — with four- 
port design offering 8 op- 
tional piping arrangements 
—are used with all kinds of 
clean liauids. Standard or 
bronze fitted; packed box or 
mechanical seal. ‘Up to 300 
p.s.i.; 1 to 300 g.p.m. 





SERIES H pumps are used for 
hydraulic mechanisms; other 
places where high pressures 
are required. Packed box or 
mechanical seal. Pressures 
up to 1000 p.s.i. 





SERIES K pumps are used for 
hydraulic service, fuel trans- 
fer, or fuel supply. Roper 
Venturi suction and dis- 
charge principle. Packed 
box or mechanical seal. 150 
p-s.i.; 34 to 50 g.p.m. 
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D. ROPER CORPORATION 
246 Blieckhawk Park Ave., Rockford, llinois, U. S$. A. 





Dependable Roper Rotary Pumps are built 
in a wide range of sizes and capacities to 
take care of diversified needs in industry. 
Simple, compact design permits optimum 
performance and smooth, quiet operation 
under sustained pumping runs... maximum 
suction qualities—in all types of liquid 
transfer work — give high volumetric effi- 
ciency with low power requirements. 


Whether you work with thin or thick liquids, 
there is a Roper available to handle virtually 
any clean liquid. Pumps are standard fitted 
and bronze fitted —have capacities from 
4 to 300 g.p.m.— pressures up to 1000 
p-s.i. — speeds up to 1800 r.p.m. — mount- 
ings and drives for every practical need. 


Investigate Roper Pumps and their adapta- 
bility to your installation. This is the quick, 
sure way to solve your pumping problem. 


Write for Descriptive Literature 


SERIES 3600 pumps ase used 
for general purpose work 
handling thin or thick 
liquids. Standard or bronze 
fitted; with or without built-in 
relief valve. 40 to 200 g.p.m. 





ee ROPER 


~ a 






AOlary Famers 





| 
| 








CLOSURE. 


200, 300, 400, 500, and 750 amp. 
Glenn-Roberts Co. Inc., Indianapo- 
lis, Ind. 


DIECASTING MACHINE. Vertical type 


cold chamber machine especially 
for production of parts having in- 
serts. Capacity; 4%-lb aluminum 
castings, die space of 17% in. be- 
tween bars. Hydraulic operation 


with electric controls. Kux Ma- 
chine Co., Chiacgo, II. 
CENTER DRIVE LATHE. Turns and 


chamfers all bearings and oil-pump 
gear flanges and cuts interrupted 
oil grooves on camshafts in one 
operation. Special 2-jaw scroll 
chuck clamps and drives camshaft 
from cam located next to No. 3 
bearing. Grooving attachment 
driven from main driveshaft. Ma- 
chine is automatic except for load- 
ing; produces 80 camshafts per. 
hour at 80 per cent efficiency. 
Seneca Falls Machine Co., Seneca 
Falls, N. Y. 


UNIVERSAL CUTTER AND TOOL GRINDER. 


For small shops with limited re- 
quirements or larger plants requir- 
ing more than one machine. Hand- 
wheel raises and lowers column 
and head; lever or handwheel ac- 
tuates longitudinal movement. 
Head swivels through 180 degrees, 
table swivels to 90 degrees either 
side of center. Table size, 5 by 30 
in.; longitudinal table movement, 
16 in.; cross movement of wheel, 
8 in.; vertical movement of spindle, 
8 in. Gallmeyer & Livingston Co., 
Grand Rapids, Mich. 


BENCH PRESS. Foot-operated unit fit- 


ted with cutting head. For cutting 
wire, rod or sheet metal. Standard 
head can be replaced with heads 
for indenting, knock-outs, nibbling, 
“U"ing and notching. Aircraft- 
Marine Products Inc., Harrisburg, 
Pa. 

PRESSES. For producing 
closures or threaded parts. In 50 
and 150-ton units, presses require 
only 15 seconds pilus curing time to 
automatically load, close, open, un- 
screw, and eject closures. Larger 
model will produce 5400 24-mm 
molded closures per hour. Die area 
of 150-ton model; 12 by 18% in, 
or 19% by 24 in. F. J. Stokes Ma- 
chine Co., Philadelphia, Pa. 


MOLDING PRESS. For high production 


molding of plastic tube bases, fluor- 
escent sockets, receptacles, flanged 
bottle tops, knobs, etc. Capacity, 
150 tons. Uses either preform or 
powder feed. Positive ejection ac- 
complished through separate ejec- 
tion cylinder. F. J. Stokes Machine 
Co., Philadelphia, Pa.” 


COMBINATION WELDER. For spot weld- 


ing, arc welding, soldering and 
brazing. Suited for maintenance 
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Boosts Welding Speeds 75% 
with “Manual Lincolnweld” 


SE of the hidden arc welding 
U process of the ‘‘Manual 
Lincolnweld” in the fabrication 
of machine tool weldments has 
increased our welding speeds 
three to six times over previous 
hand welding . . . has eliminated 
spatter cleaning, minimized joint 
preparation, and reduced distor- 
tion and cracking problems. ‘These 
cost savings and product im- 
provements contribute materially 
to the advantages already gained 
by the changeover of these parts 
to welded design. 


In fabricating the weldment 


By EDW. F. ARNTZEN 
Sales Engineer 
A. C. Woods & Co., Rockford, Ill. 


shown in Fig.1, we assemble and 
hold in place the various members 
by tack welding. The units are 
then sent to the welding floor for 
complete welding. Finish welds 
are made with the ‘‘Manual 
Lincolnweld” machine except at 
inaccessible places where hand 
welding is used. On parts such 
as this, we have increased welding 
speed 50% to 75% with ‘‘Manual 
Lincolnweld.’’ All welds were 
made with a single pass, and very 
little distortion and no cracks 
were encountered. 


To weld channels into box 


sections for press frames, we clamp 
the welding gun to a radiograph 
as shown in Fig. 2. Joints are 34” 
thick, bevelled. The 45-inch single 
butt welds (one on each side of 
the box) are made at a speed of 
25 inches per minute. Floor-to- 
floor time is 10 minutes, com- 
pared to 30 minutes for the 
former method. 

The high speed of “Manual 
Lincolnwelding” reduces distor- 
tion and joint-cracking problems 
which were formerly encountered 
in large parts such as the base 


shown in Fig. 3. 






Fig. 1. “Manual Lincolnweld” fabricates this weldment at a speed of 50% to 75% higher 
than that of former method and eliminates cleaning. 


Fig. 2. Mounted’ on radiograph carriage, 
“Manual Lincolnweld” gun boosts out- 
put of these box sections 200%. 





Fig. 3. Poe concentrated heat of 
“Manual incolnweld”’ reduces distortion 
and cracking problems in welding of parts 


such as this base. 


The above is published by THE LINCOLN ELECTRIC COMPANY in the interests of progress. 


Write for free copy of “Manual Lincolnweld,” Bul. 373. The Lincoln Electric Company, Dept. 16, Cleveland 1, Obio. 


MACHINE DESIGN—June, 1949 


231 











THE secret behind Amgears 
unusual service and produc- 
tion is the combined experi- 
ence of men who have spent 
a lifetime in the gear business. 
Not only in the executive and 
engineering side of our 
organization, but all through 
our shop you will find men 
of experience operating 
machines who know how to 
give expert attention to your 
work. Your gear production 
is always in good hands at 
Amgears, 


Write now for your copy of 
Amgears Case Histories that 
illustrate how a thorough 
know-how of the gear busi- 
ness has saved money and pro- 
duced a better product for 
many of our customers. 





















74 mnieeledt 
hackle of 
Cptitnil 


*AMGEARS, INC. 633 w. esth st. 


Chicago 38, Ill. Phone—Portsmouth 7-2100 











For Purchasing Agents and Produc- 
tion Officials—Delivery date calcu- 
lator free on request. 








"AM Accurately Made 









New... cost-saving 


EXCHANGE PLA 


for TRI CLAD Integral-hp Motors 




















gn General Electric is happy to announce that 

his Ext “ the motor exchange plan which proved so 

oh jor Vis s you ’ successful with fractional-hp motors has 
0 ihe olol ' been extended to cover integral-hp Tri-Clad 


motors. 16 Motor Exchange Centers are 
prepared to make an immediate exchange 
of Tri-Clad open (dripproof) motors (pop- 
ular types, 4-pole, 1 to 5 hp) during the first 
five years of service. How the new. plan 
works to reduce machine down time and 
motor replacement costs is told in Bulletin 
GEA-5189 (for motor users): and Bulletin 
GEA-5180 (for machinery manufacturers). 
SEND FOR Y@CUR FREE COPY to 
Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 
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GENERAL ‘36; ELECTRIC 





and repair departments or tor other 
light metal fabrication jobs. Throat 
depth of 10 in. permits spot weld- 
ing to center of 20-in. sheet. Width, 
14 in.; height, 19% in.; length, 
265, in. Delta Manufacturing Di- 
vision of Rockwell Mfg. Co., Mil- 
waukee, Wis. 


PLASTICS MOLDING MACHINE. Straight- 


ram type, hydraulic, semiautomat- 
ic press has 200-ton capacity. For 
molding large parts having deep 
draws and heavy sections, such as 
radio cabinets, telephone bases, etc., 
and for general-purpose molding. 
Includes automatic cycle control, 
low-pressure hydraulic system and 
3-speed controlled closing. F. J. 
Stokes Machine Co., Philadelphia, 
Pa. 


STRAIGHTENING PRESS. For straight- 


ening iron castings prior to ma- 
chining. Equipped with special dies 
in which castings are placed on 
removal from normalizing furnace. 
Production capacity, 400 pieces per 
day. Includes safety-release valve, 
variable-speed ram, movable work- 
head, adjustable table, screw type 
ram, and auxiliary return springs 
on upper half or die. Dake Engine 
Co., Grand Haven, Mich. 


MULTI-BARREL TUMBLER. Deburring 


and polishing machine for mass 
finishing of metal and plastic prod- 
ucts. Will handle 15 different items 
simultaneously. Variable features 
include wet or dry tumbling, range 
of speeds, and rotary, centrifugal 
or end-to-end action. Circular 
mounting plate has 6 distances 
from center for attachment of vari- 
ous shaped barrels. Hungerford 
Corp., Big Flats, N. Y. 


ADJUSTABLE TAPPING HEAD. Without 


overhang. Geared drive, with nee- 
dle bearings on all spindles and 
ball thrust bearings throughout. 
All parts enclosed for pressure lu- 
brication. Supplied with 3 spindles 
for equal adjustment in line; and 
with 3, 4, 5 or 6 spindles for equal 
adjustment on bolt circles. Erring- 
ton Mechanical Laboratory Inc., 
Staten Island, N. Y. 


EXTRUSION PRESS. Hydraulic, self- 


contained machine for economical 
production of rods and shapes from 
light metals and other nonferrous 
alloys. Capacity, 500 to 1000 tons. 
Production rate, 50 to 60 billets 
per hour. Hydropress Inc., New 
York, N. Y. 


Material Handling 


ROLL HANDLER. For use with electric 


fork trucks. Handles paper rolls 
from 24 to 48-in. diameter and up 
to 60 in. long. Motorized unit re- 
volves clamps through 360 degrees. 
Clamping arms operated by inde- 
pendent hydraulic rams and are 
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: ree Hie a TT Steel Co., Hillsi d ; Cc. 
—Jaraes J Milton, Mass.—Service Steel Co., Los Angeles, Fafa i: 


Hyland, Dayton, Ohio—Dirks Goenpeny, Pestland, Grogen . Shannon, 
Tubular & Steel Products Co., Pittsburgh, Pa.—Strong, Carlie!» & Hammond Co., Cleveland, Ohio—Drummond, McCall & Co., Litd., Toronto, Canada 











pushbutton controlled. Automatic 
Transportation Co., Chicago, Il. 

HYDRAULIC TAILGATE LirT. For pick- 
up and delivery trucks. Capacity, 
2000 Ib. Lifts to 50 in. in 10 sec- 
onds. Gate descends by gravity and 
stops automatically on touching 
platform, curb or ground. Can be 
mounted on any standard truck 
of 144-ton or larger capacity. Heil 
Co., Milwaukee, Wis. 

JACKLIFT POWER TRUCK. Permits op- 
erator to ride truck. Can be oper- 
ated from a walking position if de- 
sired. Includes “dead man” brakes 

; and ability to operate controls with 

eS handle in any position. Available 
. in platform, pallet or tractor mo- 

dels. Lewis-Shepard Products Inc., 


“ 21-TON CASTING | Watertown, Mass. 
COULD BE A WHITE ELEPHANT | ELEVATING PLATFORM. Flush-with- 


floor type package unit. Furnished 

















It takes con- qastomere have found that it pays to go far for with 30 by 30-in. top which ele- 
siderable gumption to design a 20-ft. er ename ooage A — = my poh vates to 24 in. Hydraulic foot pump 
grinder bed. Many things could go wrong insignificant compared to the extra machining | handles 2000-Ib loads. Optional fea- 
in casting such a monster. But the design- costs which wou incurred in working up a 
er of this bed had confidence in our ability a hn ove blow-holes, hard spots, tures include larger platforms, lifts 
to cast it without distortion and structural The character of our castings became widely to 36 in. and power operated pump. 
defects—and that’s what we did. known through Strenes Metal cast dies. We em- Lyon-Raymond Corp., Greene, N. Y. 


In many instances, ADVANCE CASTINGS ploy the same techniques in custom foundry work. 
are shipped considerable distances because our If you want the evidence, write or phone us. 


ADVANCE CASTINGS "™® “vance Founory co 


| PNEUMATIC HOIST. Portable. Capaci- 

ty, 2000 lb. For machine shop or 

other repair work. Variable-speed 

piston locked in position by auto- 
matic check valve when air hose is 
detached. M. T. Weller & Son 
Mfg. Co., Lake Geneva, Wis. 


Photographic 


CONDENSER ENLARGER. Handles nega- 
tives from 35 mm to 5 by 7 in. 
Uses double-condenser optical sys- 
tem, consisting of one 9-in. and 
one 10-in. plano-convex condenser. 
Counterbalanced enlarging head de- 
signed for rapid adjustment. Unit 
has rack and pinion focusing and 
will take lenses from 3 to 7%-in. 
focal length. Burke and James Inc., 
Chicago, Ill. 

SOUND MOTION PICTURE PROJECTOR. 
Single case unit for 16-mm film. 
Includes 8-in. speaker in lid of 
case, which can be placed next to 
projector or screen. Uses nylon 
gears for quiet and long-life oper- 
ation. Includes cooling at either 
sound or silent speeds, special fram- 
ing which adjusts position of film 
in gate without moving aperture 
plate, automatic rewinding with- 
out changing reels, and even-ten- 
sion take-up regardless of amount 
of film on reel. Projector delivers 

10-watt output from 4-stage am- 

plifier with less than 5 per cent 


a a) METAL 




















P EFFICIENTLY, ECONOMICALLY 


| 


eT 


rege 


e At Fairfield, YOUR GEARS are in the 
hands of specialists equipped with every 
modern facility for producing fine gears 
EFFICIENTLY, ECONOMIC Y. We be- 
lieve it will pay you, as it has others, to 


~ RAIRFIEL 
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become acquainted with the service Fair- 
field is rendering to manufacturers in vir- 
tually eve branch of the machinery 
building industry. Ask for a copy of in- 
teresting, illustrated descriptive brochure. 


FAIRFIELD 
MANUFACTURING 
COMPANY 

311 S. Earl Ave., 
Lafayette, Indiana 


distortion. Radio Corp. of America, 
RCA Victor Div., Camden, N. J. 


Plant Equipment 


WATER COOLER. Foot-pedal models in 


2 sizes, 9 and 15 gallons per hour 
under average conditions of 80 F 
room temperature with 70 F in- 
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Manufacturers of hundreds 
of different products—from 
automobiles to dental drills 
—are cutting production costs and improving quality, with ostuco 
tubing. Perhaps you can do the same. In addition to manufacturing 
the tubing, Ostuco saves you money on bending, cutting, flanging, 
beading, shaping, slotting. and many other operations required 
in preparing the tubing for use in your particular products. Look 
into this now. Find out how you can step up production and increase 
profit per unit by taking advantage of ostuco’s specialization and 
facilities. Write direct or to our nearest Sales Office for new free 
booklet ‘‘Fabricating and Forging Steel Tubing." 
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OSTUCO TUBING 


Wy 







THE OHIO SEAMLESS TUBE COMPANY 


Plant and General Offices: SHELBY 5, OHIO 






Sales Offices: CHICAGO, Civic Opera Bidg., 20 North Wacker Dr. * CLEVELAND, 1328 Citizens Bidg. * DAYTON, 1517 E. Third Street * DETROIT, 2857 E. Grand 
Blvd. * HOUSTON, 927 AM&M Bidg. © LOS ANGELES, Suite 300-170, So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. * NEW YORK, 70 East 45th St, 
PHILADELPHIA, 1413 Packard Bidg., 15th & Chestnut * ST. LOUIS, 1230 North Main St. * SEATTLE, 3104 Smith Tower * SYRACUSE, 501 Roberts Ave. 
CANADIAN REPRESENTATIVE; Railway & Power Corp., Lid., NEW GLASGOW, MONTREAL, NORANDA, NORTH BAY, TORONTO, HAMILTON, WINDSOR, WINNIPEG, EDMONTON, VANCOUVER. 
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Are you willing 
to gamble a 








DEGREASING MACHINE. 


for your product? 


@ JUST an ordinary 3c stamp 
may open the way to substan- 
tial savings for you—if you use 
it to send us an outline of your 
spring requirements. As they 
often have in the past, our 
skilled springmakers and prac- 
tical, experienced engineers 
may be able to show you how 
you can reduce your spring 
costs and perhaps even make it 
possible to simplify assembly 
of your product. Accurate’s un- 
excelled facilities and spring- 
making “know-how” are your 
best bet for the right spring for 
your job at the lowest overall 
cost. And we're prepared to 
show you the “proof of the 
pudding.” 


The sooner you “risk” that 3c 
stamp the sooner you'll be in 
line for the “pay-off.” Why not 
do it TODAY? 





| STEAM 





let water cooled to 50 F. Dimen- 
sions, 14 by 15 by 40% in. Stain- 
less steel top and water tank, weld- 
ed construction. Cordley & Hayes, 
New York, N. Y. 


NAMEPLATE MARKING MACHINE. Bench 


style pneumatic marking machine 
for production marking ~f name- 
plates where there are frequent 
changes in character alignment and 
nameplate size. Maximum size 
nameplate, 5% in. long by 4 in. 
wide when marking area is in 
center of plate. Stock character 
sites; yy, #: and % in. Jas. 4. 
Matthews & Co., Pittsburgh, Pa. 
Electrically- 
heated, thermostat-controiled, twin- 
tank machine for automatic va- 
por degreasing of parts. Dimen- 
sions of stainless steel vapor tank, 
18 by 18 by 32% in. Solvent va- 
porized by 220-volt heating ele- 
ments. Adjacent dipping and flush- 
ing tank of same size used when 
vapor cleaning not required. Circo 
Products Co., Cleveland, O. 
CLEANER. Portable machine 
weighs 500 Ib. For cleaning of 
machine tools, windows, walls, fix- 
tures, etc. High pressure steam 
mixed with detergent in correct 
proportion at jet. Electrically 
heated boiler has 30 kw capacity, 
operates on 220-volt, single or poly- 
phase a-c. Unit mounted on steel 
dolly with ball bearing rubber-tired 
casters. Livingstone Engineering 
Co., Worcester, Mass. 


VIBRATING SCREZNS. For rough siz- 


ing. Made with stepped, punched 
plates having tapered, elongated 
openings. Either single or multiple- 
deck screen plates. Screen is ac- 
tuated by rheostat-controlled vi- 
bratory feeder. Syntron Co., Hom- 
er City, Pa. 


STRADDLE TRUCK. Capacity; 18,000 Ib. 


Powered by 6-cylinder engine; has 
4 speeds forward and reverse. With- 
out load, truck will turn in average 
radius of 12% ft. Includes pneu- 
matic tires and 4-wheel hydraulic 
brakes. Hyster Co., Portland, Oreg. 


DEHUMIDIFIER. For warehouses, etc. 


Removal capacity of 700 Ib of 
water per day from air registering 
90 F drybulb or 75 F wet bulb. 
Unit is dual-adsorbent type machine 
employing activated alumina as 
the drying agent; is automatic in 
operation. Width of unit, 5 ft; 
length, 8% ft; height, 7% ft. Pitts- 
burgh Lectrodryer Corp., Pitts- 








LITTLEFORD 


WELDMENTS 


for High 
Quality Products 


When designing new products remem- 
ber Littleford can fabricate plain or 
alloy plate and sheet metal into any 
size or shape Weldment to fit your 
needs. Littleford Weldments for 68 
years have played a vital part in 
many a product, such units as Bases, 
Guards, Pans, Louver Covers, or Spe- 
cial Parts have been produced at low 


work and know 


cost by precision 
show. Experience in bending, forming, 
shearing and welding is assurance of 
the high quality Weldments. Send blue 
prints to Littleford for estimates. 


- as, 


burgh, Pa. 

PORTABLE ABRASIVE DRILL. For abra- 
sive-drilling of holes in concrete. 
Drills holes from %-in. to 2%-in. 


A dependable source of supply! 


ACCURATE SPRING MFG. CO. 









3813 W. Lake St. * Chicago 24, Ill. diameter. Uses silicon carbide and 
water circulated by revolving drill or 
Shrings, Were Forms, Hlampings ' tube bit. Height, 41 in.; length, 28 Pr -ahieyewee eek i 2, Ohio 
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HOW 10 DOUBLE 
PRODUCTION ON AN 
AUTOMATIC LATHE 





*And the Brake to give it is a WARNER ELECTRIC 
INDUSTRIAL CLUTCH-BRAKE 





THE WARNER ELECTRIC INDUSTRIAL CLUTCH-BRAKE 
as mounted on a Gisholt No. 12 Hydraulic Automatic 
lathe. Note simple, compact mounting arrangement. 
Both units have only two parts. Ready accessibility of 
all clutch-brake parts means quick, easy maintenance how- 
ever seldom required. 





MAGNET SECTION: The other of the two parts for 
either Clutch or Brake units. Consists of electro-magnet 
faced with long-wearing, high friction material. Power, 
applied through coils imbedded below (see cut), applies 
friction plus magnetic attraction for fast, super-power 
clutch or brake action. 
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HERE'S HOW Gisholt does it on their No. 12 
Hydraulic Automatic. . Job: face, turn and cut off 
the riser on cast aluminum pistons. All starting 
and stopping of spindle is done by Warner Elec- 
tric Clutch and Brake Units. Main drive motor 
is constantly running. Result: faster cycle opera- 
tion — production doubled from 4 to 8 pieces 
per minute. 


ARMATURE SECTION: One of only two parts for either 
Clutch or Brake units. Consists of magnetic segments 
welded to steel back-plate (see cut). Especially designed 
for high heat dissipation. Heat has no effect on unit 
efficiency because segment expansion is always linear .. . 
keeps full magnet contact at all times. 


@ Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery . . . give you infinite control 
of degree of clutch or brake action. For details 
or engineering assistance write: INDUSTRIAL 
DIVISION, WARNER ELECTRIC BRAKE MFG, 
CO., Beloit, Wis. 





*ICB Unit — The trade designation for 
the Warner Electric INDUSTRIAL CLUTCH 
OR: BRAKE UNIT. 
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HARPER 


NON-FERROUS and 
STAINLESS STEEL 


FASTENINGS 


in your product in place 
of common steel 
@ T Resistance to Rust ond PT 
Corrosion 


we 2 Resistance to High 
Temperotures 


é 3 Non-Magnetic 
e 4 Non-Sparking 
e 5 Re-Usable 
e 6 Attractive Appearance 
. a 7 Easy to Clean 
@ 8 high strengm 
* a Long Life 
810 Lower Ultimate Cost 
@11 Resistance to Fatigue 
@12 Easy fo Plate or Finish 










| 


| 
@13 Resistance te ey | 
Abrasion ond Wear | 


For Quick Response on catalogs and samples, write or 
wire direct to The H. M. Horper Compony, 8240 Lehigh 
Avenue, Morton Grove, lilinois (Suburb of Chicago). 


THE H. M. HARPER COMPANY 
8240 Lehigh Avenue 
Morton Grove, Illinois (Suburb of Chicago) 


HARPER 





EVERLASTING FASTENINGS 
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if.s and width, 1244 in. Use of alu- 
minum has reduced weight to 155 
Ib. Howe-Simpson Inc., Columbus, 
Oo. 

WATER COOLER. Bottle type cooler has 
capacity of 3% gph with room and 
bottle water temperature of 80 F. 
Water flow from bottle to faucet 
is through enclosed, stainless steel 
reservoir and tubing. Unit is 41 
in. high by 163/16 in. square. 
Height to top of bottle, 56 in. Cord- 
ley & Hays, New York, N. Y. 


AUTOMATIC WATER HEATERS. In oil or 
gas fired models. For supplying 
hot water for hotels, restaurants, 
apartments, etc. Heat output of oil- 
fired model, 93,000 Btu per hr. 
Gas-fired models available in 6 
sizes with heat outputs of 36,000 
to 126,000 Btu per hr. Automatic 
in operation. United States Radi- 
ator Corp., Detroit, Mich. 

SPRAY WASHER. For cleaning of met- 
al parts with ordinary alkali clean- 
ing compounds or compounds that 
have tendency to foam excessively. 
Incorporates multiple wash, rinse 
and dry-off stages. Work is pres- 
sure-sprayed from spray headers; 
blow-off stage may be steam or 
gas heated or built for cold air 
blast. Chips removed from com- 
pound by screens before recircu- 
lation. Detrex Corp.; Detroit, Mich. 

AIR COMPRESSORS. Capacities; 60, 105, 
160, 210, and 315 cfm at 100 psi. 
Features include aluminum alloy 
heads and manifolds, force-feed lu- 
brication, and individual air clean- 
ers for each low-pressure cylinder. 
Available in various mountings in- 
cluding skid, tractor and truck 
models. Davey Compressor Co., 
Kent, O. 

POWER CONCRETE CART. Capacity, 
2000 Ib. Powered by 7-hp., 4-cycle 
gas engine permitting cart to climb 
20 per cent grades with full load. 
Steered by tiller that enables ma- 
chine to turn in 4-ft radius. For- 
ward and reverse operation con- 
trolled by tiller, speed controlled 
by foot throttle. Basic tray holds 
9 cu ft, sideboards increase capac- 
ity to 12 cu ft. Chain drive gives 
top speed of 10 mph. Gar-Bro Mfg. 
Co., Los Angeles, Calif. 

SUPERCHARGED DIESEL ENGINE. Devel- 
ops 225 hp at 1800 rpm. Engines 
have 5%-in. bore, 6-in. stroke and 
743-cu in. piston displacement. 
Features include 2-valve heads, 
continuous-groove main bearings, 
buttress type oil pan and flywheel 
housing, newly designed oil cooler, 
and Roots type blower. Cummins 
Engine Co. Inc., Columbus, Ind. 

AIR COMPRESSORS. In 7%, 10 and 15- 
hp units. Capacity of 10-hp model, 
47.86 cfm at 175 psi. Compressor 
is of 4-cylinder balanced-vee de- 
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SPRINGS STAMPINGS 
WIRE FORMS BY 














A WHOLE 


SERIES 


OF SAVINGS 


Requirements were 
strict—the parts had to 
be small, light—had 
to stand up under 
hard service— 
tolerances were close. 
Yet with Illinois help 
they were designed for 
our fast, economical, 
automatic production. 
Thus we helped 
“Osterette” quality 
Mixer get on the market 
—at the right time and 
priced for volume 
sales. Call us in early 
enough—we may help 
your design, do 
spring experimental 
work, produce in any 
volume. If 
specifications are 

already iy established, we 
will manufacture 
economically, 
dependably to exact 
requirements. Your 
inquiries invited. 





2100 N. MAJOR AVE., CHICAGO 39, ky 


Phone Birkshire 7-6464 
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Farrel can supply you with precision-generated in- 
ternal gears, with either spur or single helical teeth, 
jn any size up to approximately 16 feet in diameter, 
12-inch face, 1% DP. 


The “blueprint” that makes these gears possible is 
the Farrel-Sykes gear generator. This machine gen- 
erates internal gears with the same accuracy of tooth 
contour and tooth spacing that has made the contin- 
vous-tooth, herringbone Gear with a Backbone so 


well known throughout industry. 


When you need smooth-operating, quiet and effi- 
cient internal gears, call Farrel. Full information, as 
well as engineering help, available on request. 


FARREL-BIRMINGHAM COMPANY, INC. 
344 VULCAN STREET, BUFFALO 7, N. Y. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh) 
Akron, Detroit, Chicago, Los Angeles, Tulsa, Houston 


& Farrel-Birmingham 
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FROM STOC 
WHEN YOU WANT THEM 


Flot springs and spring vonen? 
whatever size of finish you he 
Diomond G facilities can produce 


them... ond at prices usually for 


below your own 
That's why mony manufactured 


“Go To Gorrett’s” for all small 


rience has been so 
«producing small ports 
of dies and tools 
so extensive that bs 
produced to 
net without extra expense 
special equipment. 
if it’s smoll ports you need . . - let 
Gorrett’s moke them fet ve costs 
better, quicker © 
new eng 
pe a shows hundreds ate 
sher items now 
ened os standard prod- 


DIAMOND G PRODUCTS 
Monvfactured by 
©) GEORGE K. GARRETT CO., inc. 
147! Chestnet St., Phile., Pe. 

















PROCESSING 


sign, incorporating dynamically- 
balanced forged crankshaft. forged 
connecting rods with prefit bear- 
ings, ball type main bearings, ring 
and centrifugal force oiling, and 
removable cylinder blocks and 
valve assemblies. DeVilbiss Co., To- 
ledo, O. 


Sound Transcribing 


PROFESSIONAL TAPE RECORDER. Mag- 


netic type recorders for broadcast- 
ing studios, either portable or con- 
Sole models. Consists of 2 units, 
recorder and amplifier. Reels hold 
tape for 33 minutes of recording at 
15 in. per second or 1 hour of re- 
cording at 7% in. per second. Re- 
wind of entire reel requires 3 min- 
utes. Radio Corp. of America, RCA 
Victor Div., Camden, N. J. 


Testing 


REFRACTOMETER. Portable. For test- 


ing and controlling qual- 
ity of chemicals, foods and 
oils. Detachable prism system per- 
mits replacement of optics for re- 
pair to avoid down time. Includes 
built-in, corrosion-free glass scale, 
dust-proof housing and illuminated 
optical system. Bausch & Lomb 
Optical Co., Rochester, N. Y. 


Textile Machinery 
MACHINE. Four-tank 
open-width machine has individual 
motor drive for each roll. Frames 
and roll standards are of mild 
steel, balance of machine made of 
stainless steel. Rolls either belt or 
direct driven. Cook-Pan Machine 
Co. Inc., Boston, Mass. 


MICROSET PADDLER. New 100-in. model 


uses 2 stainless steel rolls and 1 
rubber-covered roll. Includes stain- 
less splash pans, self-aligning roller 
bearings, stainless guide rolls and 
rubber expander on entrance end. 
Other models available with cen- 
ter roll drive and pneumatic pres- 
sure, in widths from 50 to 110 in. 
Cook-Pan Machine Co. Inc., Bos- 
ton, Mass. 


Woodworking 


BAND SAW. General-purpose saw for 


wood or sheet metal work. Uses 
blade sizes from % to 2 in. wide. 
Dimensions: main work table, 30 
by 36 in. with handwheel operated 
tilt 45 degrees to right and 5 de- 
grees to left; auxiliary table, 19 by 
18 in.; throat, 36 in.; maximum 
thickness capacity, 20 in. Includes 
aircraft type hydraulic brakes on 
saw carrier wheels, adjustable in- 
sert type saw guides, dust spout, 
spring-tensioned upper wheel, coun- 
terbalanced saw post and 36-in. 
rubber-tired saw carrier wheels. 
Direct or belted drives give speeds 
from 1000 to 5000 or 2000 to 10,000 


























To be specific, American Hard 
Rubber Company offers you 
compression and injection mold- 
ing, extruding, stamping, 
machining, and other fabrica- 
tion of Ace Hard Rubber, Okon, 
Ace-Saran, cellulose acetate, 
ethyl cellulose, polyethylene, 
and other plastics. A gold mine 
of helpful information is avail- 
able free. Just write on your 
company letterhead for the new 
HARD RUBBER & PLASTICS 
HANDBOOK, 


HARD RUBBER AND 
OTHER IMPORTANT PLASTICS 


TRA IMERICAN 


HARD RUBBER COMPANY 








1) MERCER STREET 
NEW YORK 13, N. Y. 











fpm. DoAll Co., Des Plaines, Il. 
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i YOU CAN’T TWIST 


A TRI/CLAD 


/(¢ j MOTOR OUT OF LINE 
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Look at the solidity of a Tri-Clad’s thick-section cast-iron frame (1) and 
heavily reinforced end shields (2) . . . its heavy integrally cast feet (3). 
Do you wonder we say “Tri-Clad gives you structural strength and rigidity 
no other general purpose motor can match"? Notice, too, the completely 
enclosed bearings (4). A Tri-Clad motor will run safely without relubrication 
for years — as long as any general-purpose motor you can buy. Yet it's 
grease-gun easy to lubricate if you ever need to. 


You can't twist a 7”/ CLAD motor 
out of line 


Try as a heavy-muscled mechanic may, he can't twist a Tri-Clad 
motor frame when bolting it to an uneven surface. The bolt will snap 
before he can pull that rigid cast-iron structure out of line. 

Important? It’s one of the basic reasons General Electric believes 
cast iron to be the ideal structure for general-purpose industrial 
motors. Other reasons? Cast iron has unusually high resistance to rust 
and corrosion. It has an inherent damping action that minimizes 
resonance. And .. . it won't take on an injurious permanent “set” as 
a result of accidental blows or mechanical abuse. 

Want a motor that’s been service-provep in 5 billion hours of 
rugged industrial use? Nearly all types and ratings are AVAMABLE 
FROM STOCK. 

Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 


GENERAL ‘3é ELECTRIC 








G-E totally enclosed motors for out- 
door operation, in abrasive dusts, or 
corrosive fumes. From 1 to 1000 hp. 


G-E Type ACA induction motors 
for adjustable speeds — provide 3 to | 
speed range. From 3 to 75 hp. 


for use where the machine supports the 
motor, or vice versa. From 1/20 to 60 hp. 


PROTECTED 





TR/ CLAD 


MOTOR EXCHANGE PLAN 
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/ FIBERGLAS* 
i GLASS-BASE FOR 
| ELECTRICAL 


\ INSULATING. MATERIALS 


chy, oo” 
The new@@:page “Fiberglas Glass-base Elec- jo 
trical Insulating Memtesials.”magual.ie ust Sit 
the press. Contains performance charts, graphs, 
photographs and descriptive material on the 
complete line, including: Tape, Varnished 
Cloth, Saturated Sleeving and Varnished 
Tubing, Yarn, Cord, Braided Sleeving, Cloth, 
Laminates, Mica Combinations and Wire and 
Cable Insulations. 

Features selection factors—suggested uses— 
and other pertinent information that will help = Se 
you determine the best Fiberglas-base material es Ui} 
for a specific job. Lists the manufacturers of a Be . 
these insulating materials and tells you where “ne ; “— : 
you can buy them in your locality. Fi DF fii 

If you manufacture, design, use, repair or Adie Owene-Cornidat mu ps: nical Textile 


sell electrical equipment you need this new _ Products Division, Dept. 808, 16 F. 66th 4 New York 
manual. 22, New York, or call one of the Owens-Corning Fiber- 
glas Corporation Sales Offices, located in 27 leading cities. 












OWENS-CORNING 


FIBERGLAS ELECTRICAL | 


cima INSULATING 
MATERIALS 


*Fiberglas is the trade-mark (Reg. U.S. Pat. Off.) of Owens-Corning Fiberglas Corporation for a variety of products made of or with glass fibers. 
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Vastly Improves 


One of many powering 
problems solved by EEMCO 


We have solved the widely 
varying electric drive problems of 
manufacturers of ultrasonic sound 
generators, oil well recovery tools, 
power saws, radar equipment, 
submersible pumping units, dairy 
homogenizers, ultracentrifuges, 
and aircraft. Our specialty is 
tough problems of function, power, 
size, weight, shape, performance, 
installation, and operation. 














Motor Engineered to the Job 


— Grinder Drive Design 
= Work Production Rate 


This universal grinder motor and drive assembly underwent a 
radical transformation at the hands of EEMCO engineers... from 
old-fashioned to modern ...from cluttery and cumbersome to clean-cut 
and simple... from slow to fast. It is a typical example of the design-wise, 
production-wise approach when EEMCO engineers tackle a special 
motor application problem. 

The old motor, belt drive, and grinding head were displaced by 
a 115-volt EEMCO universal type, totally enclosed motor, and direct- 
grinding head. With a motor output of 1 HP and 15,000 RPM, continuous, 
the grinder production is 3 times the rate with the old arrangement. 
Quality is improved by the finer finish obtained with high speed grinding. 
With no belt slippage, both quality and efficiency are improved. 

The shaft is equipped with a 1/2-inch collet, permitting direct 
colleting of grinding wheel arbors. Set-up time is reduced to a fraction. 
Maintenance is at a minimum, with only two operating parts, no belt 
breakage, and no working surfaces exposed to filings. 

Perhaps YOU have a design problem calling for a special motor 
...0r we may be able to adapt a basic EEMCO motor to meet your 
needs. In either case, let EEMCO tackle your motor problem. 


ELECTRICAL ENGINEERING and MFG. CORP. 


os Angeles 16, California 
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alle )_GEAR REFERENCE DATA 





CONE-DRIVE DIVISION MICHIGAN TOOL CO.,7171 E. McNICHOLS RD., DETROIT 12, MICH. 
O fy ey Q 


CONE-DRIVE 


(DOUBLE ENVELOPING GEARING) 


They'll all handle the same. toad 


For instance: Required: a speed reducer of 60 to 1 to handle 54 hp. at 870 input rpm., Class I. 


Then you need: a 6” center distance Fan Cooled Cone-Drive speed reducer 
or a 7” center distance Heavy Duty Cone-Drive speed reducer 
oy an 8” center distance Fan Cooled Conventional speed reducer 

“or a 10” center distance Heavy Duty Conventional speed reducer 


s* 


" 


“Heavy Duty — 1 canes 
Conventional | 





i 
' 
' 
a 


Fan Cooled ---- 
Conventional 


| 
"Heavy Duty” | 
CONE-DRIVE | 


Fan Cooled 
CONE-DRIVE 
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That’s what 
CONE-DRIVE’S Double- 
Enveloping Gearing = 
Means. | 
* 
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NEW! — Whitney Type A 
Flexible Coupling now fea- 
tures plastic covers for reduced 
weight and efficient high speed 
operation. 


WHITNEY ROLLER CHAIN 
Flexible Couplings 





For 
Positive, Yet Flexible 
Direct Drives 











Here’s a Flexible Coupling that supplies the equipment 
manufacturer and machine user with a practical and 
efficient unit for connecting power equipment to direct 
drives. Note the simple, all-steel construction . . . no short- 
lived materials to wear out or replace! Precision Roller 
Chain, assembled around accurately cut, hardened steel 
sprockets provide positive operation with inherent 
flexibility...assures long life. Additional Whitney 
features include: ease of installation, compactness, allows 
for motor end play, disconnects without removing shafts 
and bearings, allows for slight shaft misalignment. These 
are good reasons why you should specify and use Whitney 
Flexible Couplings for lasting, all-round performance and 
machine protection. 





Whitney Roller Chain Flexible Couplings are adaptable 
to a wide range of transmission service, covering light, 
medium or heavy loads. You can use them to connect 
electric motors, gasoline engines, diesel engines, steam 
engines, etc., to any direct drive units, such as pumpers, 
compressors, blowers, beaters, speed reducers,—in short, 
to any of your production machinery where a positive but 
flexible direct drive is required. 

Available from factory or distributor stock in popular 
sizes covering a wide range of application — from frac- 
tional to hundreds of horsepower. For complete informa- 
tion and engineering bulletin, write us today. 


OTHER WHITNEY CHAIN PRODUCTS 


Roller Chain—single and multiple widths 
Silent Chain 

Conveyor Chain 

Cut Tooth Sprockets 





Whitney Chain & Mfg. Co. 


Division of Whitney-Hanson Industries, Inc. 
205 HAMILTON STREET, HARTFORD 2, CONN. 
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Torrington Spherical Roller Bearings 
Resist Shock Loads Effectively 





in Osgood Pewer Shovels 





Osgood Power Shovels operate with power for crowding, hoisting and swinging In the working heart of the shovel, above, Spher- 
transmitted smoothly on Torrington Spherical Roller Bearings. These self-aligning ical Roller Bearings are used on the reversing 
bearings provide the high capacity required for heavy excavating work and assure shaft and the hoisting drum shaft. Design advan- 
long service life. They run free and true even when shock loads cause shaft deflec- tages include accurate alignment on installation 


tion or frame distortion. 
































In the reversing shaft installation, shown here, 
hoisting pinion and bevel gears are held accu- 
rately in line, and operate with minimum wear. 
Spherical Rolier Bearings carry the loads with an 
ample safety factor. 


The reliable performance of Torrington Spherical Roller Bearings in heavy- 
duty equipment increases machine productivity and reduces maintenance. 
Our engineers will be glad to help you adapt them to your design require- 
ments, Write us today. THe Torrincton Company, South Bend 21, Ind., or 
Torrington, Conn. District offices and distributors in principal cities. 





and axial stability of shafts. 





Cross-section of the hoisting drum shaft shows the design principle that enables 
Spherical Roller Bearings to compensate for deflection. The outer race bore is a 
section of a sphere, with its center at the axis of the bearing. Barrel-shaped rollers 
align automatically within this race. Smooth, efficient shovel action results under 
exacting service conditions. 








SPHERICAL 
ROLLER 





Spherical Roller - Tapered Roller - Straight Roller Needle - Ball - Needle Rollers 
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ALLIS-CHALMERS saw mill carriage «nit with 
Maxitorq Floating Disc Clutch installation 





MAXITORQ 








Timm Wi ...keeps Good Company 


The Maxitorq No. 27 10 H.P. double dry clutch 
(24%4” bore) performs a vitally important job in this 
Allis-Chalmers band head rig in the new mill of 
Willamette National Lurnber Co., Foster, Oregon. 

Working large logs (to 35,000 Ibs.) requires over- 
coming of considerable static friction in starting the log 
advance to set position. Then, the skilled operator must 
sense and feel decreasing changes in force in a few 
seconds as he holds the clutch lever. The Maxitorq, with 
non-locking levers, provides the sensitive and protective 
release so necessary. 


Capacities to 15 H.P. at 100 R.P.M.... Maxitorq was selected by Allis-Chalmers when 
single or double, wet or dry. Clutch 2 7 

shipped completely assembled ready to sl:p other units proved unsatisfactory. ..and naturally we are 
Oe See rt Seen eee proud to be in such “good company.” Can we help you? 


coupling types. 





Send for Catalog No. MD6 











THE CARLYLE JOHNSON MACHINE COMPANY 
MANCHESTER + CONNECTICUT © 
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No magneto manufacturer in the world can refer to greater 
or broader experience in this field than the Scintilla Magneto 
Division. Therefore, when we present the new Bendix-Scintilla 
H-type magneto as the finest of its kind, we are on solid 
ground. A careful check of. the distinctive features listed 
below —each of which carries definite engineering significance 
—should confirm our claim of better performance for all 
single cylinder engines. Look into the advantages of the 
Bendix-Scintilla H-type magneto now; for full specifications 
contact your distributor or write the factory direct. 


OUTSTANDING FEATURES YOU'VE ASKED FOR 


* Waterproof Coil 


@ Waterproof, high-tension 
outlet 


@ Higher voltage at SCINTILLA MAGNETO DIVISION of 


starting speeds 





@ Constant spark over 


entire speed range AVIATION CORPORATION 


BENDIX 
SCINTILLA 


SIDNEY, NEW YORK — 


@ Equipped with impulse 
coupling 


@ Compact and sturdy 
construction 
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IF YOU ARE DESIGNING 


LIFTING MECHANISMS WITH 
GRAVITY RETURN: - - 










Here’s a Hydraulic 
Valve and Pump Com- 
bination that Gives You 
“ACCELERATOR-CONTROL” 
Where You Wait It— 
AT LOWER COST 

















425X VALVE 








Use this low cost combination of a Model 5W pump 
and 425X valve on any design requiring an efficient 
lifting mechanism. The pump can be placed in the ideal 
driving position and the valve at point of most conve- 
nient operation. 


The 5W Sundstrand pump incorporates the Rota-Roll 
principle and pumping members which produce more 
efficient inlet port conditions, a reduction in cavitation, 
a quietly operating pump and longer pump life. It is a 
low cost pump available in seven capacities ranging 5W PUMP 
from 4 to 10 gpm at 1200 rpm. The 5W pump is suitable 
for 1200 psi service. 


The Sundstrand 425X valve gives you “accelerator- 
control” and can be placed in any convenient operating 
position on your design. It is a spring centered three 
position valve to raise, hold and lower and incorporates 
a built-in relief valve. It produces a throttling action 
when loading and unloading cylinder. Its stem is 
arranged for connection to practically any type of me- 
chanical linkage. It is simple to install and has all 
porting clearly marked. 



















LP VALVE 



























additional features on this efficient 














combination. Ask for’ Bulletin 
M-42; 




















ty S ee ee ee ee ee ee SS ah dled saat PO REN Ss Ae ees ee iia! 

eee 2SS9 ELEVENTH STREET a ROCKFORD, ILLINOIS 
FUEL UNITS @ HYDRAULIC PUMPS @ TRANSMISSIONS @ FLUID MOTORS e@ VALVES and CONTROLS 
a as, S.A i RA NR al Wy RB aa Sec ee a 
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One important reason why users of the Athey Force-Feed 
Loader report savings in time and money is because it is 
equipped with Vickers Hydraulic Controls. A Vickers Multiple- 


Unit Valve is used to raise and lower the moldboard, throat, 


feeder and conveyor. Hydraulic power is supplied by a 
Vickers Balanced Vane Type Pump driven from the engine 
crankshaft pulley. 

The Vickers Sectional Type Multiple-Unit Valve, available 
in many combinations for operating single- or double-acting 
cylinders, provides convenient and selective control. Ask for 
Bulletin 40-13. 

Vickers Balanced Vane Pumps are outstanding for their 
long life and efficient operation. Their exclusive hydraulic 
balance construction entirely eliminates pressure-induced bear- 
ing loads and resulting wear. Longer life and less hydraulic 
slip are insured at maximum operating pressures. Ask for 


Bulletins 36-12 and 49-52. 
3823 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1430 OAKMAN BLVD. ) DETROIT 32, MICHIGAN 


VICKERS 
MULTIPLE-UNIT 
VALVE 


VICKERS 

BALANCED 

VANE TYPE 
PUMP 


Application Engineering Offices: ee 
ATLANTA © CHICAGO © CINCINNATI © CLEVELAND © DETROIT 
LOS ANGELES © NEWARK ¢ PHILADELPHIA e¢ PITTSBURGH 
ROCHESTER © ROCKFORD © ST. LOUIS © SEATTLE © TULSA 

WASHINGTON © WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Wallace | ; {arnes Springs 








ristol Connecticut 
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Why CRANE-fabricated pipe coils 
are the finest available 











yr 
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Unusual assembly of Mu/tiple Cy- 
lindrical Pipe Coils. Fabricated 
header specially designed for ter- 
minal connections. 





The explanation is simple enough. Crane is the 
world’s foremost d2signer and fabricator of indus- 





trial piping equipment. Five Crane Shops, strate- 
gically located throughout the country, offer you the 
special facilities needed for fabricating pipe coils to 


precise requirements. 


No pipe coil design is ever too large or small... 
or too complex . . . for Crane Shops to handle. Skilled 
manpower and superior equipment combine to as- 
sure efficient fabrication of practically every size, 
shape and type of tubular material. 


17 pipe coils in one—completely fabricated by Crane. 


Ask your Crane Man for Pipe Coil 
Catalog 318—48 pages of helpful 
information for pipe coil specifiers 
and buyers. Includes diagrams of 
all common pipe coil designs with 
dimensions, and gives valuable en- 
gineering data on pipe coil mate- 
\ rials and applications. 


Pipe coils of uniform accuracy and quality are as 
near to you as your Crane Branch or Wholesaler. 
You get complete local service. Talk it over with 
your Crane Representative. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, II. 
Branches and Wholesalers Serving All Industrial Areas 


EVERYTHING FROM... | a 
; PLUMBING 













VALVES AND 
FITTINGS HEATING 
PIPE 


FOR EVERY PIPING SYSTEM 
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DESIGN ENGINEERS 
Must Understand 


MODERN LUBRICATION METHODS 











we - 
SRE RY 


line 
STANDARDIZED 
BUl:) ier Vale), Mid y Veale +) 


ose 





MASS LUBRICATION 


\ 





SALES AND SERVICE OFFICES 


—— because today’s intense competition demands higher 


production rates...lower costs...improved product qual- \ ® BOSTON—H. G. Davis, © LOS ANGELES—Lincoin Engineer- 
3 and longer de ndable trouble-free machine life \ Inc.—Kenmore 5176 ing Co. of Calif.—Richmond 0151 
wen =, ope 2 © BRIDGEPORT— © MILWAUKEE—Lincoin Equipment 


With Lincoln Centro-Matic Systems of lubrication, all » ~ bee nw Service—Division 1191 

° : : : ; ” ® NEW YORK—Lincoln Lubricating 

bearing points are lubricated automatically from a central e CHICAGO—Lincoin Engi- Systems, Inc.—-Tratelgor 7.7900 
. . . . . n rt . —_— 
source and groupings of similar machines are lubricated Columet 5.6022 © OAKLAND—Lincoln Engineering 
; ae . of Calif.—Higate 6130 
simultaneously as part of one standard system of lubrication— @ CLEVELAND—Lincoin Lubricating aes 
‘ 2 M . Systems, Inc.—Express 4334 © PHILADELPHIA—Lincoin Engi- 
insuring continuous, dependable machine performance, high © DETROIT—Lincoin Engineering neering Co.—Locust 4-3877 
; ; Vv r uality... f Co.—Madison 3484 © PITTSBURGH—Lincoin Engineering 
production rate, impro ed P oduct quality ree of costly oni dake. hamilton. te gheemees $a6n 
repairs and downtime, excessive indirect labor and power con- ing Systems, Inc.—Orange 3-3188 © PORTLAND—Pioneer Equipment 
‘ . P 7 . * T i mn, X aol 4 

sumption. Because adequate lubrication is so essential to lower a) eer 
operating costs, more and more machinery manufacturers are Send for this FREE bulletin! 
installing Lincoln Centro-Matic Lubricating Systems on the Your distributor will be glad to give you complete 
machines they are building. These Lincoln Systems insure information or contact the Lincoln Sales and Service 
precise application of clean lubricant with ease and speed and Office nearest you. Illustrated Bul- 
at predetermined intervals and in predetermined quantities. letin —- “Lincoln Centro-Matic 
They deserve the most serious consideration of the designing Systems for Mass Lubrication” 







engineer responsible for modern day machine tool efficiency. will be sent upon request. 





@ Apply the right lubricant @ In the right quantity @ At the right time 







Bullneck Surface Check 
Grease Fitting . . . the 
modern fitting with 
the ball in the top. 








Builders of complete Lubrication Systems for a quarter of a century 





LINCOLN ENGINEERING COMPANY °* 5736 NATURAL BRIDGE AVE. + ST. LOUIS 20, MO. 
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Chiigning We Advaritage 
WITH INSERTS. 
tileenpitiaes die castings 







in OY eee. 


The aluminum instrument frame illus- You may be able to reduce costs or add 
trated shows the utilization of seven value to your product with iron, steel or 
functional iron and steel inserts. Yet the brass inserts in Madison-Kipp zinc or 
part is lighter than when made of all iron, aluminum die castings. 
is more accurate, and the production po- 
tential from the Madison-Kipp die is Please address all inquiries to the home 
adequate and sure. office at Madison, Wisconsin. 





210 WAUBESA STREET, MADISON 10, WIS., U.S.A. te oe castin€ Satake 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- “— ee 
sels, Belgium, sole agents for Belgium, Holland, France, HONEA 
and Switzerland. 


WM. COULTHARD & CO. Ltd., Carlisle, England, sole uginalors of cally 
agents for England, most European countries, India, Aus- - ? — 
tralia, and New Zealand. (gk oSfeed AIR TOOLS 


Pam atl:) 46@ Bele). Eu GLAECMLANG 
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] 1897 —America’s first cars, hand-built Z 1915—Howell ‘“‘Red Band’’ Motors 3 1935—This combination brush and 
and expensive, looked like this. Big arrived. The electrical horsepower age @* spray was one of many early Car- 
questions of the day were—will it run? can was already under way. Automobiles, as washing devices. It wasn’t until 1 that 
I ever afford to buy one? Little thought well as other goods and services, were soon modern assembly line methods began to 
was given to washing a car. to be better, cheaper. be applied to the washing of cars. 


NOW, A WASH WHILE YOU WAIT! 


Today—Automatic car 
washers, like this, equipped 
. with nine totally enclosed Howell 
Motors, turn out a glistening, 
clean car in a jiffy! Back-break- 
ing labor is gone, valuable time 
is saved—all so that more peo- 
ple can enjoy better living at 
less cost. 


Working in a shower of water is 
a tough job for electric motors. 
But, here again, Howell Motors 
have made good. These rugged, 
industrial type motors are an 
important source of power not 
only for car washing but also 
for fans, pumps, conveyors, 
dairy machines, and all other 
important industrial jobs. 


Are you using Howell Motors? 
Try them! 


” ain 


Free enterprise encourages mass production, supplies more jobs— provides more goods for more people at less cost. 





Howell totally enclosed motor built for 
operation in high humidity atmosphere. 


Remember, there’s a Howell Motor 
for every industrial job. ~ 0 Ww a qi M 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 














Howell Enclosed or Splash-Proof Motor 
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“BCF” 
EXCHANGER 








@ Embodying highest standards of construc- 
tion, longer-lasting nonferrous materials 
and latest developments in thermal engi- 
neering, the fully standardized Ross “BCF” 
Exchangers offer industry a new low cost for 
high heat transfer efficiency. 

Oil and water cooling, water and process 
heating or vapor condensing requirements 
can now be met by units carried in stock as 
shelf goods at the Ross plant. The needs of 


_ most have been interpreted and placed into 


mass production. Low unit costs, which mean 
more BTU’s transferred per dollar, await 
chemical, process, hydraulic machinery, 
Diesel, food, petroleum, paper, power, tex- 
tile, metal and a host of other industries. 





Ross Heater & Mfg. Co., Inc. 
1429 West Ave., Buffalo 13, N. Y. 


Please send FREE your new Bulletin 1.1K 1 


Name 





aes . — 





Company 





Addr 














nae ee ey Ps, 


BY7777 


wv 


Lees: 


aye. 


home and mnaatry 
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000 Series Hyduaubic; Humpa to Ko youn need 


Improve the efficiency and dependability of your 
hydraulic systems by selecting a pump best suited to 
the specific job. 

Among the wide variety of pumps offered by Brown 
& Sharpe for hydraulic systems is the 500 Series. These 
pumps operate at especially high efficiencies and are 
long-lived and reliable. Equipped with herringbone 
gears of heat treated steel, these pumps run quietly at 
high speeds under pressures up to 500 Ibs. p.s.i. Their 





















Wide range... 
right selection... 


speed characteristics are designed for direct motor 
drives. 


OUTSTANDING FEATURES 


e 6 sizes. Capacities—5.1 to 37.6 g.p.m. at 0 Ibs. 
pressure at 1140 R.P.M. 


e Moving parts balanced hydraulically for end thrust. 


@ Distinctive design mechanical seal requires no 
adjustment. 


e All surfaces ground to oil-tight fit and held to close 
tolerances. 


e Flange stand available to meet practically every 
mounting condition. Facilitates assembly of duplex 
and motor driven units. 


e Direction of rotation easily changed. 


These and other design and construction features 
contribute to top performance records established by 
the Brown & Sharpe 500 Series Pumps. Count on them 
to help make your hydraulic systems efficient, depend- 
able and economical. Brown & Sharpe Mfg. Co., 
Providence 1, R. 1., U. S. A. 


We urge buying through the Distributor 


BROWN & SHARPE PUMPS | 
















FOR JOBS THAT CALL FOR 


TOP PERFORMANCE 


is 


ae 
) 7 >-POue OFFSET MicroMoror 


Kedmond 


Offices in New York, Chicago, Dayton, Los Angeles, Dallas 
Expanded Facilities « Prompt Deliveries « Service before and beyond the sale 
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Here’s a low cost, skeleton-type Micro- 
motor that is a rugged performer. This 
2-pole offset unit is ideal for use in 
small room heaters, fans, animated 
displays, and other applications calling 
for light weight, low power motors. 
Features include air gap concentricity, 
sturdy bearing brackets, oil reservoirs 
packed with felt, and highest quality 
enameled windings. Two holes in field 
laminations facilitate mounting. Built in 
sizes up to 1/100th horsepower. 


OWOSSO, MICHIGAN 


COMPANY, INC. 





HERE ARE TWO NEW 


MicroMorors 





GEARHEAD MicroMoror 


This sturdy, quiet-running gearhead 
unit is for applications requiring un- 
usual r.p.m. specifications. Output 
selections are almost without limit 
down to 2 — It is powered by a 
dependable Redmond 2-pole offeet 
Micromotor with a single bearing lu- 
bricated from the gear box. Brake device 
can be supplied if required. Four mount- 
ing holes are provided horizontal to 
shaft on front surface and four vertical 
to shaft on base surface. 


OVER 150 


STANDARD MODELS 


y $ 


Oa he dd La 
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when they're Fein te 


Theyte RIGHT for the job 








TO low cost ‘'un- 


ground” Ball Bearings 
of inexpensive design 


folate Me deliltiatiaate)sP 


Have you any Ball Bearing 
requirements on which we 
may quote? For complete 
information on the Nice Line 
write for Catalog No. 125. 


"a 


NICETOWN-PHILAD 
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FROM high quality, 


close tolerance ‘‘ground 


all over’ Precision Ball 


Bearings..... 


COMPANY 


ENNSYLVANIA 














IT PAYS TO MAKE “ONE MANUFACTURER” 


RESPONSIBLE FOR ALL YOUR GEARS AND SPEED REDUCERS 


Lod % 


a fe 
2 ee 


We design and manufacture “‘every type and 
size’’ of Gear and Speed Reducer . . . This fact 
is important because: (1) It assures the pur- 
chaser of our “unbiased”? recommendations; 
(2) Permits ordering from ‘‘one source” of supply; 
(3) Enables the purchaser to place the respon- 
sibility for the operation of their Gears and 
Speed Reducers upon the shoulders of “‘one 
manufacturer.” 

Your inquiries are invited for information on 
any type of Gear or Gear Driven Product which 
includes the widely used ‘“‘Limitorque’’ 
Motor-Operated Valve Control. 

Send for catalog on any product, and please use 
your Business Letterhead when requesting same. 





“AirKooled” Worm Reducer 











Limitorque Valve Operator Vertical Motor Reducer 


Continuous Tooth Herringbones Worm Gears up to 150” 
eos a=. Separated diameter. Worms to 
‘ooth Gears up to 150” diameter. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


Philadelphia Gear Works, inc 
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NEW YORK + PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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ON NEW RING-FASTENED ROLLER CHAIN 


OFFERING GREATER SAFETY. . 


Now! Atlas Detachable Roller Chain—well 
known for its high flexibility, durability, and 
strength —offers chain drive users everywhere 
a new improvement in roller chain. It's the new 
ring-fastened construction saving time, 
money, and trouble in replacing conventional 
fasteners which often bend, shear, or fall out 
entirely. If struck by a direct blow, this new ring 
merely turns in a groove on the pin, hugging 


it tightly. 


Atlas ring-fastened roller chain makes chain 


drives a lot safer. It has no dangerously ex- 


LONGER LIFE 





LESS MAINTENANCE 


posed points which might catch onto a man's 


clothing and pull him into a machine. 


Removal and installation of the ring are easy 
and fast. Although the ring maintains a tight 
groove tension under all operating conditions, 
it is still springy enough to allow spreading any. 


number of times without taking a permanent 


set 


Find out the details on Atlas’ new ring-fastened 
roller chain by writing Atlas today. Ask for our 


new catalog: ‘'Atlas Roller Chain.” 


ATLAS sn ANMMECTURING 0. 


Castor and Kensington 


Avenues, Philadelphia 24, Pa.: 


~ 





a 
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- Parker-Kalon GROUND THREAD Socket Set Screws 
are The TALK of the SHOP! 


“As different from ordinary 
set screws as night and day” 










“Consistently uniform — 
here’s a Class 3 Fit you can 
depend on” 





“True ground finish has none 
of the imperfections you get 
with cut threads” 


“Clean starting threads 
speed assembly work and 
improve production" 






Compare! Write for Samples! ~ 


See why P-K Ground Thread Socket Set Screws | 
speed assemblies, improve strength and safety. 
Thread grinding, once reserved for screws used inthe 





finest precision equipment, now gives Parker-Kalon | ® 
fy 

Socket Set Screws the accurate finish and faultless PARKER-KALON CORPORATION 
contour that mean faster assembly and more sales 
for your products. Write for samples today. 200 Varick Street 

New York 14, N. Y. 
AVAILABLE FOR PROMPT DELIVERY 

$ OUD ONLY TH ROW OH ACE REO TE © 94 8k eo Geew ee 
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They can't stand 
os al 


“aS 


' 


No, the people in our Quality Control Group can’t 
stand even one spot before their eyes, when it comes 
to okaying a bearing, because they are passing on 
one of the most precise parts that goes into an engine 
assembly. 


In the case of the plain copper-lead main bearing 
shown above, this okay must be given 87 times, 


HIGH SPEED, high tempera- SPEED & LOAD bearings 
ture, automotive type bear- for pumps, compressors, in- 
ings available in many dustrial electric motors and 


combinations. similar uses. 


On more complex items—such as flanged bearings— 
an even greater number of tests is necessary. 


These manufacturing controls pay off for you! They 
are your assurance of high quality and exact adher- 
ence to your specifications. You get maximum per- 
formance when you use Federal-Mogul silent sleeve 
bearings. Consult our engineers on your requirements, 


HEAVY LOAD for big Diee 
sels, power plants, etc.— 
bearings up to 2742” O.D., 
steel and bronze back. 


BRONZE PARTS in many 
oe oy em 

3; many types 
applications. 


1899 ¢ Fifty Years of Continuous Bearing Experience ¢ 1949 


FEDERA 


FEDERAL-MOGUL CORPORATION 


MACHINE DESIGN—June, 1949 


"MOGUL 


EDERA 


11045 SHOEMAKER, DETROIT 13, MICH, 









































GEARS of NELOY cud Weloy Molybdenum fora 





great diversity of Industrial Machines... 





The requirements for diversified heavy industrial Gear Drives in most 
types of machines are met with Neloy and Neloy Moly Alloy Gear Steels, 
furnished complete by National Erie Corporation. Drives for billet shears, 
high speed presses, forging machinery, over-head traveling cranes, power 
shovels, draglines, to name only a few classes of heavy industrial machines, 
require NE Alloy Steels, liquid quenched, because the resistance of these ste -ls 
to impact is at least three times that of ordinary untreated gears. Desired 
hardness and increased strength result from a combination of alloying and 
special hardening carefully controlled by National Erie metallurgists. Gear 
drives cut from Neloy and Neloy Moly Alloy castings meet with outstanding 
success. Their long resistance to wear and inherent toughness in rough going 
are of first importance to builders of heavy industrial production equipment. 
Write for bulletin No. 9 giving full technical details. 


NATIONAL ERIE CORPORATION 


ERIE 





PENNS 


YLVAN! . 
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Swing into 


Mass Production 


with UNIONMELT 
Welding... 


It is automatic—fast—easy—Makes top 
quality welds—Gives maximum pro- 
duction with a minimum of space. 


Welding heavy-duty grader 
* wheels by UNIONMELT welding. 


The extremely high currents that can be used with 
UNIONMELT welding result in deep penetration and high 
welding speed. The weld metal is clean, uniform, and 
dense; and requires no chipping or peening to finish it. The 
UNIONMELT welding is ideally suited to repetitive work. 
Material from 16 gage to 1!% inches in thickness can be 
lded | nol in ela ol ae h Ilere are the parts that make up 
welded in a single pass wi is process. By using the a heavy-duty wheel. 
proper grade of UNIONMELT composition and welding rod, 
alloy steels and even non-ferrous alloys can be welded as 


easily as the regular grades of mild steel. 


There are many LINDE methods for joining, forming, cut- 
ting, and treating metals. LINDE engineering service is 
always on call to help customers with production, construc- 
tion, and maintenance jobs. Just call the nearest Linn: 


office. 





Trade-Mark 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

General Office: New York, N. Y. [jg Offices in Principal Cities Here are the completed wheels— 

In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto ready to roll. 


The words **Linde.” and “Unionmelt” are registered trade-marks of 
The Linde Air Product» Company 
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AN UGLY DUCKLING =< 


becomes a thing of grace and beauty ! 


THE LOWLY AUTOMOBILE FENDER has come 
a long ways in the past few years... the — 
once flat and shapeless ‘‘mudguard”’ has 
become a thing of real grace and beauty, 
contributing in large measure to the modern, 
streamline eye-appeal of today’s cars in 
every price bracket. 

The Barth Built Fender Piercing Die shown 
herewith was made for a world renowned 
body builder . . . a really big die was needed 
... the die and stripper were ‘‘kellered"’ to 
| fit the form of the fender. 
| The Barth organization has had growing 
| pains too... Barth has kept pace with the 
| needs of industry by providing the latest and 

most modern, up-to-the-minute facilities, ex- 
perience and equipment for producing tools, 
dies and special machinery for every in- 
dustrial need. Send for the Barth Catalogue. 





BARTH BUILT 
fender 


PIERCING DIE 


S 
T 
b 


B ART STAMPING & MACHINE WORKS Inc. 
Denison at We 74% St. Cleveland 9 Ohio 
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binoculars 
Y 


She knows— 


They are so light, so strong, priced right. The salesman assured 
her, the manufacturer guaranteed, the glasses would take abuse. 
She bought them. 

Thousands wanted and bought aluminum binoculars. Now 
they are the accepted standard. Alcoa Aluminum Die Castings 
helped loosen purse strings for sales-wise manufacturers . .. gave 

the optical industry a lift. 

There is added appeal for your product as an Alcoa Die 
Casting. Start planning. Call on Alcoa’s 61 years of light-metal 
experience and 34 years of die-casting know-how for the help you 

need. Ask for a copy of ‘‘Designing for Alcoa Die Castings”. 

Your Alcoa sales office will supply you, or write ALUMINUM 


Company OF America, 610 Gulf Building, Pittsburgh 19, Pa. 


She doesn’t knaw — 


Beyond the ability of the Alcoa organiza- 
tion lie important advantages of Alcoa 
Die Castings themselves. They won't creep 
under sustained loads, show little growth 
even at elevated temperatures. They are 
excellent conductors of heat and electricity. 
Add these advantages to a bonus of light 
weight and a competitive price structure. 


ALCOA ALUMINUM Die Castings merit your FIRST consideration 


INGOT - SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE ~ SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS - FASTENERS + FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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@ On this unit 4 
HYDRECO VALVE 
controls the operation 
of the bottom-dump 
door and the 
patented weight-tra 
cylinder. 


























nster 


This great earth handling 
unit moves tons of dirt in 
a single load. 


A HYDRECO VALVE 
controls the amount © 
lift and angle of mast 
on this unit. 


This compact industrial 
type fork lift truck stacks 
pallets loaded with a wide 
range of products. 


Let HYDREC 
O engi 
gineers sh 
ment can be im show you how th 
pro ; e pert 
ved with HYDRECO sae rego of your equip- 
, ves and cylinder 
s. 


7. 

a ae protected b i 

“ . S. and Foreign Pate pr 
as patents applied for a a 
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~f (,.. tee many nibcsitias cast henna 


bearings day after day, to the uniformly high quality et ‘ 


ssynonymous with the name Bunting requires precise — 
foundry control. This control starts with the raw mate- 
rials necessary for production such as molding and 
core materials, core binders, fixed carbon fuel, pre- 
alloyed metal in ingot form purchased to Bunting’‘s 
own rigid specifications, and virgin metals used for 
ladle additions to control metal composition. Then, too, 
melting and casting procedures are carefully con- 
trolled for the following reasons: 


@>-To keep gas absorption during melting to a mini- 
mum, thus assuring sound, gas-free castings. 


@>-To effect complete deoxidation of the metal in the 
ladle before pouring. 


>To insure that each particular casting is poured at 


the precise metal temperature consistent with 
highest quality. 


@-t insure that molding and core materials are so 


processed that the correct properties are obtained 
for good castings, and 


@-To insure metal of uniform composition meeting 
the specification. 


Trained foundry and laboratory personnel are re- 
quired to carry on this exact control as well as chemi- 
cal and metallurgical equipment of the latest design. 
Bunting has always taken pride in being the leading 
producer of bearing bronze of the highest quality and 
has the facilities to maintain this leadership. The 
Bunting Brass & Bronze Company, Toledo 9, Ohio. 
Branches in principal cities. 


BRONZE BEARINGS 
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Morse Silent Chain Drives ) 


THE stToRY of Morse Silent Chain Drives is an endless one of efficiency, 
low cost and positive power transmission. 


Perhaps the most effective known means of transmitting power between 
shafts, Morse Silent Chain is quiet, smooth, and dependable. Considered 
by engineers as flexible gearing, it has been used to transmit 5000-h.p. in a 
single drive; speeds have sometimes exceeded 8000 FPM. At high velocities, 
Morse Silent Chain Drives utilize centrifugal force to distribute driving 
effort over a greater number of teeth, reducing impact, wear, and noise. 


a a i Sealy 
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Part of the story of the operating economy and long life of Morse Silent 
Chain Drives is found in the fantous frictionless rocker joint. Employing 
essentially a simple rocking-chair action, Morse Silent Chain contact is 
confined to rolling instead of sliding action. Less heat is developed, enabling 
the drive to transmit heavy loads at high speeds without overheating. 


Simple to connect or disconnect, Morse Silent Chains can be installed or 
removed without dismantling machines on which they are used. Chain length 
is easily and quickiy adjusted for any center distance, and speed ratio changes 
can be readily accomplished. The initial cost of Morse Silent Chain Drives 
is surprisingly low, and their high efficiency and frictionless joint design 
assures the lowest operating cost per hour and low maintenance outlay. 


Why not check the Morse Silent Chain story more completely? Write for 
catalog C71-48. Morse Chain Company, Dept. 372, Detroit 8, Michigan. 
* * * 


Morse Roller Chain Drives @ A low-cost, positive, efficient, flexible drive for use 
under rigorous operating conditions, Morse Standard Roller Chain is applicable to a 
wide range of installations and is available in all American Standard pitches and widths. 
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MORSE CHAIN COMPANY e¢ DETROIT 8, MICHIGAN 





MACHINE DESIGN—June, 1949 , 





> 


\\ eal 


> 
we 


Te 
A 


NF 
WA 


ran 
S ee 


¥ 


) se - 


ee Ses 


UNITS BUILT FOR 
HEAVY PRODUCTION... # 


\ 
S$ \\ 
2 SZ 
AM Tatsaiae 


7 ve 
7%, 
LEA 


¥ 
ay 


ij = 
GA Vase 
DA ee / 


ws 


MN /N N71 2 
4 Sey 


soe”. 
. 


= 


| 





wim vias 4 





ae IIS i Sie 


USE BARCO JOINTS vs KEEP = 
PRESSURE LINES FLEXIBLE... ~ 


Barco Flexible Joints provide for expansion and con- 

traction, keep pipes aligned, protect fluid-conveying 

systems throughout transportation and industry 

against interruptions or breakdowns. For over 40 years 

Barco has provided responsive, compensating move- 

ment through every angle. Today, there is a Barco 

Flexible Joint for every need. For more details, write ane pase caginoniyine poe ee 5 
Barco Manufacturing Company, 1806 Winnemac Ave- __ This is one of the many applications using Barco Flexible 


Joints where a flexible conveyor is required for oil, 


nue, Chicago 40, Illinois. In Canada: The Holden Co., steam, air, gasoline, tar, water and other fluids. You 
will find Barco Joints in oil refineries, steel mills, ship- 


Ltd., Montreal, Canada. yards, working on a wide variety of machines. 


nt 


| FLEXIBLE JOINTS “i)0i0 
_ 4 4 re n te movement 
FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY , e | : : tf gh every any 


“MOVE IN DIRECTION” 
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KLIXON PROTECTORS 
Provide Best Protection Against Motor Burnouts 


Avoid costly motor repairs and replacements by specifying and 
using motors with built-in Klixon Protectors. 

Built-in as an inherent part of the motor by the manufacturer, 
a Klixon Protector is on duty twenty-four hours a day ready to 
prevent the motor from burning out should it become danger- 
ously overheated. And because they are built-in you get a proven 
and tested combination of a motor and protector matched to each 
other assuring safe protection for the life of the motor. 

Regardless of the type of motor driven equipment you manu- 
facture or use, always specify motors with Klixon Protectors. 
Remember, too, Klixon Protectors are available in transformers, 
solenoids, variable transformers and other electrical equipment. 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp. N 
2506 POREST. STREET, ATTLEBORO, MASS. KLixo 


cA Leak tor and Soe 


KLIXON PROTECTED MOTORS 








HOW THEY OPERATE 
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NOW — Your Products Can Step Ahead of Competition With... 


“the right speed, 


the right. power’’ 


R-MOTORS 
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... for plugging, overspeed or underspeed protection, 
non-plugging and motion interlocking: 


1. Available with any standard contact arrangement. 
Ilustrated above is a two-circuit switch with nor- 
mally open SPDT contacts. 


2. Operating range for contacts to open or close runs 
from a minimum of 125 rpm to 2530 rpm. Safe 
maximum speed . . . 3600 rpm. 

3. Ball-bearing engaging contact-making arm mini- 
mizes friction to assure trouble-free operation. 


4, Contact-arm stops prevent undue wear of contacts. 


5. Sealed and permanently lubricated precision ball 
bearings eliminate bearing maintenance. 


G6. Silver-to-silver contacts assure long life. When 
necessary, they are easily replaced. Snap-action 
contacts to assure quick make-and-break are 
availabie. 


7. Available in dust-tight and oil-resistant enclosures 
for surface or flange mounting; and also in permis- 
sible enclosures for hazardous locations. 


Twenty-seven years of control application and manu- 
facturing experience back this Euclid Electric & 
Manufacturing Centrifugal Switch which is finding 
wider and wider application on machine tools to in- 
crease production; on hazardous industrial machinery 
to increase safety; and for motion interlocking. 


Ask your Euclid Electric & Manufacturing Co. Represen- 
tative for complete information or write directly to us. 


[Fetes The Euclid Electric & Mfg. Co. 


MADISON, OHIO 








Would you switch to light wall 
tubing if you could obtain fit- 
tings that withstand vibration 
under high pressure? 

Then you'll be interested in Superseal Flared 
Tube Fittings which are now standard equip- 
ment on steam generators and on air compres- 
sors with pressures running up to 600 P.S.I. 
The same fittings in an Underwriters’ Labora- 
tories test maintained a leakproof joint under 
pressures up to an amazing 8090 pounds, at 
which pressure the steel tubing split. 
Grinnell Company, Inc., Providence 1, R. I. 


Jaeger Mfg. Co. 
compressors have 
Superseal Fittings. 











SUPERSEAL FEATURES SAVE TIME, SAVE MONEY ! 


PERMANENTLY LEAKPROOF JOINTS unaffected 
by vibration. 

FOR ANY TUBING, including welded steel tubing, 
using a single flare. 

LONG, SMOOTH, TAPERED 10° FLARE on fitting 
and inside of self-aligning nut hold tubing securely. 
NO SHEARING ACTION to injure tubing at point 
of flare when nut is tightened. Tubing actually 
reinforced. 

REPEATED DISCONNECTIONS without injury te 
tubing. 
PRODUCTION FLARING up to 2000 a day on 
inexpensive flaring machine. 

STOCKED IN BRASS AND STEEL, ¥e" to 12”. 
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Here’s a million-dol 


How many 


UNCOUNTED 
OPPORTUNITIES 


HAVE YOU. ..to increase 


your product’s sales? 


Give a product a useful new feature... give 
it the ability to supply to its users exact 
facts-in-figures on its performance or produc- 
tion... and you apply a powerful booster 
to sales. 

This has been proved to manufacturers in 
almost every industry who have built Veeder- 
Root Counters into their products as integral 
parts, to count everything from coins inserted 
to parts produced. Few counter uses are alike 
...many were not apparent at ail until a 


Veeder-Root 
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Veeder-Root engineer was called in to see if 
he could figure one out. And today, it’s worth 
anyone’s time to find out if he can count his 
way to new sales (perhaps even new markets) 
with the competitive selling advantages 
gained by built-in Veeder-Root Countrol. 
How about your products? Write. 


VEEDER-ROOT INCORPORATED, HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Led., 955 St. James Street, 
Montreal 3. In Great Britain: Veeder-Root Ltd., Kilspindie Road, 
Dundee, Scotland. 


COUNTERS 
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REGULAR 
Pat'd & 
Pats. Pend. 


ONE-PIECE a 
SELF-LOCKING mn 
NUTS 


... WON'T SHAKE LOOSE 
... REDUCE MAINTENANCE 


invariably, when nuts loosen, they cause 
shutdowns, loss of production, and bad tem- 
pers all around. All this can readily be 
eliminated by installing the one-piece, self- 
locking “FLEXLOC”, because it positively 
will not shake loose and positively cuts cost 
of maintenance. 

The all-metal, one-piece resilient “FLEXLOC” 
is becoming increasingly popular, because 
it is processed to have an exceptionally uni- 
form torque and, because it packs a stop, 
lock and plain nut all in one. “FLEXLOC” 
accommodates itself to,a wide range of 
thread tolerances and can be used over 
and over again without losing much of its 
torque. And, being a stop nut, it stays 
locked in any position on a threaded mem- 
ber. It is not affected by temperatures com- 
monly met. 

Available in “thin” and “regular” types— 
in sizes from #6 to 2” in diameter—in NC 
and NF thread series. Write for your copy 
of the “FLEXLOC” Catalog. 


OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNSYLVANIA, BOX 102 





CHICAGO + DETROIT + ST. LOUIS * SAN FRANCISCO 
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ELCO Collector Rings are made 
in all sizes to carry currents of 
- 5 to 200 amperes. Two to twelve rings 
can be furnished on one stub com- 
plete with brush holders, brushes, 
studs for supporting the brush holders 
and stud rings. The collector rings can 
be assembled as a unit on one hollow 
tube with threads on one end and in- 
sulation bushings on the opposite end. 
The brush holders carrying the current 
are made of brass. The collector rings 
are made of hard bronze material. 
Bakelite insulation is used. 





Welco Collector Rings are custom-built 
to fit the special design and functional 
requirements of your machines or 
equipment. A limited number of stand- 
ard types are available. Send us your 
| blueprints and we will design for you 
the collector rings that are functional- 
ly correct. 


THE B. A. WESCHE ELECTRIC CO. 
1620-20 VINE ST. CINCINNATI 10, OHIO 
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Ten years ago Holtzer-Cabot 
instrument motors set a new 
standard in accuracy and com- 
pactness. Today, with ten years 
of refinement, these dependable 
products power many of the 
finest instruments throughout the 
world. Both synchronous and 
induction designs are in sizes up 
to 1/500th horsepower, gear head 
outputs down to 1.r.p.m. Many 
models can be secured from 
stock, or they can be built to 
special order. Write for complete 
information. 


HOLTZER-CABOT, INC. 


AFFILIATED WITH REDMOND COMPANY, INC. 


BOSTON 19, MASSACHUSETTS 


OFFICES IN NEW YORK, PHILADELPHIA AND CHICAGO 


be 
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For applications such as Recorders, Industrial Process 
Controls, Tower Clocks, Timers and Traffic Controls. 
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» Asa material for an unlimited variety of uses, Acadia Synthetics 


PHOENIX ovo 


FOR FRACTIONAL HORSEPOWER MOTORS 


COMPLETE RANGE OF SIZES 














ACADIA | @ 8 
Oytthiie Kabler | 
| SAVES ASSEMBLY TIME AND LABOR! 


| Made in a complete range of standard and special 
sizes for fractional H.P. motors. 

PHOENIX Brush-Holders have been used for years 
by many of the country’s leading motor manu- 
facturers. They have proven themselves in the field 
under almost every condition. 


Improve your operation, cut your costs, investigate PHOENIX. 


PHOENIX eEvectric mF. co. 


711 W. LAKE ST CHICAGO-6, ILL 
SHEETS 

EXTRUSIONS 
sh emma Improve You 4 Prod uct e 
MOLDED PARTS : : 

LATHE CUT WASHERS —" VIBRATION Fatique Tests 

MODEL 100VA 
a CAPACITY 100 Lbs. 
| vertcany, 







































are vastly superior in many essential qualities. They are 
readily compounded to varying degrees of elasticity, plasticity, 
resilience, etc., to meet specific operating conditions that call | 
for high resistance to light, air, oil, age, wear and other factors. 








b sen can definitely acer- 
tain how good your prod- 





Important, too, they are readily processed mechanically to | uct is—substantiate construction and design—eliminate ex- 
close tolerances in practically any size, shape or form—die-cut, | cessive material—through interpreting tests made on the 
molded or extruded. You name the characteristics, or | All American Vibration Testing Machine. Eight models for 

binati £ qualiti ired. Acadi , ‘ll eladly | handling parts or assemblies from 10 !bs. to 100 Ibs. in 
combination of qualities required. Acadia engimeers will gladly weight. Models for vertical and horizontal movement of 
help you select the right synthetic for maximum economy, | table. Vibration in simple harmonic motion. Standard ma- 
service and satisfaction. Write today ! | chines produce frequencies of 600 to 3,600 v.p.m., manu- 
ally or automatically controlled. Send for Catalog F. Spe- 


cial machines designed and built to meet your requirements. 


ALL AMERICAN 


I fete) M--Maalclalehaclastlalale mm aor 


Largest Independent Manufacturers and Cutters of Felt 1018 W. FULLERTON AVE. CHICAGO 14, ILL. 


4035-4117 Ogden Avenve, Chicago 23, Illinois 
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The original Worthington QD Junior 
V-Pulley clamps the shaft tighter than 
any other FHP V-pulley on the market. 






WORTHINGTON 


Sie he RASS 
WORTHINGTON PUMP AND MACHINERY CORPORATION 


MULTI-V-DRIVE SALES DIVISION 
BUFFALO, N. Y. 












POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: water-cooled, air-cooled 
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P y stays tight... but permits easy removal 


Shock or pulsating loads won’t loosen the Junior QD V-pulley. 
The taper-bored rim, tightened on the tapered split we 
creates a positive press fit on the shaft. Yet the V-pulley is 
easily removed from the shaft. 

Capable of transmitting power without a shaft key. 
Mounts easily on undersize or oversize shafts. 


Bored-to-Shaft-Size FHP V-pulleys 


Worthington also offers, for FHP drives, bored-to-shaft-size 
V-pulleys, precision-machined from solid steel in sizes 3% in. 
and under . . . and from cast iron in larger sizes. All arm-type 
Worthington FHP Cast-Iron V-Pulleys have exclusive 
Worthington | Beam arm which gives you more strength 
with less weight. 
Adjustable Pitch V-pulleys 

For adjustable-pitch drives, use Worthington Adjustable 
Pitch V-Pulleys, 14 sizes in single and two-groove from 334 
in. through 73% in. O. D. 

For every FHP drive use Worthington-Goodyear FHP 
V-belts, with the HEAVY load-carrying cord located in the 
neutral section for long life and dependable service. 

Complete Range of Stock Sizes—Prompt Shipment 
98 listed stock sizes in “O”, “A” and “B” Sections. . . 193 
listed stock sizes of Worthington-Goodyear FHP V-belts. 


Send coupon for latest Worthington FHP Drive Bulletin, 
FHP-8. 

Paes aaaneneeeceec” 
Worthington Pump & Machinery Corporation 
Multi-V-Drive Sales Division, Dept. MVA.9.3 
Buffalo, N. Y. 


Send bulletin, FHP-8, on Worthington QD Jr. 
V-Pulleys. 


COMPANY. ...ccecccceccccccsecesssesoes 


ROMER, «0.600600 ccrescecgbnscsceoeceos 
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OUR IMPROVED 4-POINT BEARING BRACKET 








Skeleton view of our improved 
4-pole Shaded Pole Motor 
showing the New 4-Point 
Bearing Bracket. 


Same Motor Enclosed. 


~ A NEW 
DEVELOPMENT 


IN 4-POLE SHADED POLE MOTORS 


SKELETON OR ENCLOSED TYPE AS SHOWN 
120 v. A.C. — 60 Cy. Approx. 1700 R. P. M. 


Our new and improved 4-point 
bearing bracket makes our 4- 
pole shaded pole motor out- 
standing. Compare this motor 
with any other and see for 
yourself. 
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Absolutely uniform § air 
gap of minimum width. 


Permanent rotor position 
within stator. 


Housing entirely separate. 
Priced competitively. 


Write, wire or phone for sample 
telling us your requirements— 
Memorandum invoice. The Loyd 
Scruggs Co., 1022-32 N. Sixth 
St., St. Louis 1, Mo., Telephone: 
CHestnut 2668. 








NOW IN USE ON 


Air Circulators 

Wire Recorders 

Air Conditioners 

Business Machines 

Fans and Blowers 

Vending Machines ‘ 

Ventilating Fans 

Oil Circulating Heaters 

Exhaust Fans 

Floor Heaters 

Unit Coolers 

Refrigerator Condenser 
Fans 

Coolant Pumps 

Floor Air Circulators 

Unit Heaters 

and many others. 
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TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints. of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 
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IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 





@ R-B-M announces a new line 
of general purpose magnetic 
relays with either A.C. or D.C. 








shunt coils or series coils for electronic applications. 

Relays are available in standard contact arrangement of single 
and two pole normally open, normally closed; or double throw with 
light and heavy contacts. Four and six pole double throw relays 
are available with 3 ampere contacts at 32 volts or less. 

For further information write for Bulletin 570. R-B-M DIVISION, 
Essex Wire Corporation, Logansport, Ind. Address Dept. H-6. 
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RouTING 
SLIPS... 





make MACHINE DESICN available to 


additional Design Engineers... 


@ Hundreds of engineering departments 
are using routing slips to make MACHINE 
DESIGN systematically available to their 
design engineers. 


These convenient slips are gummed on 
the back so that they can readily be af- 
fixed to the front cover of MACHINE 
DESIGN when it arrives each month. 


If you would like o free supply, fill in 
the names and titles of your readers in or- 
der of routing on the coupon below. We 
will prepare them and send them to you 


promptly. 









































MW SSSSCSSSSSSOSSSSSSSSSSOCSSSSSSSSSTSSSSASSSSSSSSSSSSASSSSSSSSSSSSSSSSSSSSSSSSSESSEEESESESSSESESESESS ESSE Ee eee eee eee ees 4 
: FREE MACHINE DESIGN, Readers’ Service Dept., Penton Building, Cleveland 13, Ohio : 
: umiiies Please send a supply of routing slips (free of charge) imprinted as follows: . 
- > 
= SIMPLY =| 2. 6 
- Name and Title Name and Title . 
: FILL IN THIS | 2 7. : 
4 Name and Title Name and Title S 
oe 
: 3. 8. H 
: BLANK Name and Title Name and Title : 
H 4. . 
: TO GET YOUR Name and Title : 
: SUPPLY 5. Return to: H 
. Name and Title H 
: H 
: : 
S COMPAR MAINE... ccc ccc ccc cece coccenccccccesccccseeees TEED 5c 05 «bob oetie ds PARA oA'b ¢ Gam ab 010 Cewek eds Ge kb wn ahem : 
: MOUS ids 6 Sabin ¢ ddae Balad £cisiak odin ov Fas 09 Babe h § Geka eS Seen a oe SRNR ib 8K as scene cebena teeta : 
= 
NER RE 8. ea een IRRC SSS ae AS TE 55 isis as As (ea tier . 
- . 
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at high speeds 
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Every high speed MECHANICS Roller Bearing 
UNIVERSAL JOINT and Truck PROPELLER 
SHAFT is carefully B-A-L-A-N-C-E-D to reduce 


runout, whip and vibration to a minimum. Brake 


flanges and fitting yokes are statically balanced | 


or accurately machined all over. Complete truck 
shafts are dynamically balanced, at high speed, 
and factory tested to insure smooth operation. 


The scientific design of MECHANICS Roller 
Bearing UNIVERSAL JOINTS eliminates all use- 
less, unbalanced weight. The original alignment 
and balance are not disturbed when replacing | 
MECHANICS cross-and-bearing assemblies, be- 
cause the bearings and pilots are accurately ground 
to insure absolute centering and perfect fit. Let | 


our engineers show you how these MECHANICS | | 


‘ 


advantages will benefit your product. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 


2032 Harrison Avenue 
Rockford, Illinois 


Ye a Gn 
Roller Bearing 
UNIVERSAL JOINTS 


For Cars - Trucks - Busses and Industrial Equipment 








284 











HEVI DUTY ELECTRIC COMPANY 

























Model illustrated is 
for motor starting pur- 
poses. It provides re- 
duced voltage taps at 
50, 65 and 80% of 
normal voltage. Sup- 
plied with or without 
terminal board. 


* 


If you have problems 
involving Air Cooled 
Transformers, let our 
Engineering Dept. help 
,ou. We have the fa- 
cilities to handle your 
special requirements. 





HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES Hs ELECTRIC EXCLUSIVELY 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 





















You can bear down... 


On WISCONSIN 
ntavy-pury *¥0E- (cooled 


ENGINE 


Bearings! 


Wherever light weight, compact, yet de- 
pendable take-off power drives are spec- 
ified for Wisconsin Heavy-Duty Air-Cooled 
engine powered equipment . . . V-Belt 
and Chain drives are pentindt 

Drive pulley is attached directly to the extended Wisconsin crank- 
shaft on such famous equipment as the V-Belt driven ingersoll- 
Rand Compressor above. Outboard bearing is eliminated with 
no sacrifice in efficiency or increase in engine wear. Both radial 
and end thrust loads, or any combination, are taken up by 
tapered roller bearings built into each end of every Wisconsin 
cre:. shaft! 

Couple this adaptability with air-cooling to 140° F., yet fast 
starts and steady power in sub-zero weather, plus oil pump lub- 
rication that minimizes maintenance . . . and you buy the finest 


power in the 2 to 30 hp., air-cooled field. 
Write for information . . . 4-cycle, singles, two-, and four-cylinder 
models, 


‘*houts “» WISCONSIN MOTOR CORPORATION 
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for uniform texture 


One-piece forgings of S. A. E. 6145 steel, forged right, 
then heat treated and rough turned, all at Smith-Armstrong. 
Here’s unvarying, smooth grain for your finish-machining to a 
whisper, plus density for resisting your high torques and 
stresses. If you insist on performance, insist on Smith-Armstrong forgings. 





Aawstong FORGE,INC. 
CLEVELAND 14 OHIO 


Sect 


ee ee? ee ee ROAD 








3 
INS” Qualtty 


with JONES ~ 


& 
on 


Socke: with 
Angle Brackets. 


yR 












Wis SOCKETS 


Pg Jones Series 300 illustrated. 

P-306-CCT Small Plugs & Sockets for 1001 

Plug, yy Clamp Uses. Cap or panel mounting. 
ap. 


e Knife-switch socket contacts 
phosphor bronze, cadmium 
plated. 


e Bar type Plug contacts brass, 
cadmium plated, with cross sec- 
tion of 5/32” by 3/64”. 

@ Insulation molded bakelite. 
@ All Plugs and Sockets polarized, 


@ Metal Caps, with formed 
fibre linings. 


@ Made in two to 33 contacts. 


@ For 45 volts, 5 amperes. 
Efficient at much higher ratings 
where circuit characteristics 
permit. 





Ask for Jones Catalog No. 17 showing complete line of Electrical Con- 








| 


Pil 
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necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. 


HOWARD B. JONES DIVISIO 


GER SERVICE 


is built into DENISON hydraulic 


4-way VALVES 


~ 


Provided in two types.— either threaded or subplate 


Complete range of pipe sizes — from %” to 11/2” 


















































Metcl-to-metal contact — no gaskets 


COMPACTNESS: 

Check dimensions of the 
Denison 3/,'' double-solenoid 
valve shown at right. with 
those you are now using. 


COMPARE: 


Denison Valves with any valves on the market today. 
Compare them for space-saving size; lasting efficiency; 
modern, rugged construction; low cost. Send for bulle- 
tins VD-1 and VD-2 without delay! 





The DENISON Engineering Co. 
| 1156D blin Road - 
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See 








TOPO TO 
I eas Chae 


LIGHTWEIGHT 


pn clearly shows light- 
wi re new 


1 ER Aluminum Wrench 





TURDY 
eperten Wrench stands up 


eav usage, as 
graphically iustrated here, 
wi 215- 


15-lb. man exerting 


full pressure 40” from 
wrench jaws. 













{ 





2 IE 
= + oot ee Sarre tie. 


40-E ALUMINUM ALLOY! 


FRONTIER 
BRONZE CORPORATION 


4883 Packard Road, Niagara Falls, N. Y. 











A sturdy new aluminum pipe 
wrench that meets highest specifi- 
cations for usage, yet weighs less 
than half as much as the ordinary- 
type wrench—that’s the newest 
successful application of Frontier | 
40-E Aluminum Alloy.* 





| 

Produced as a cast wrench by | 
the Frontier Bronze Corporation, 
the new product has all the wear-| 
resisting qualities inherent in| 
Frontier 40-E —the non-heat- 
treated aluminum alloy which has 


given superior performance in so) 


many industrial and commercial | 
uses. | 


Whatever the product—from 
hand tools fo large-size equip- 
ment—if ALUMINUM can do 
the job better, 40-E ALUMI- 
NUM ALLOY can do it best! | 


* The FRONTIER Wrench exceeds Govern- | 
ment specifications (GGG-W-651a) for | 
pipe wrenches. It is guaranteed against | 
breakage in normal use. 





Write today for Frontier Alloy Data 
Book which gives pertinent engineer- 
ing and metallurgical facts about 
Frontier 40-E Aluminum Alloy. 
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Selecting a power unit for 
especially designed machinery 
or for standard equipment is 
not a difficult task when you 
consider that VALLEY MOTORS 
are built to meet any design 
demand. 








@ IT’S COOL RUNNING 
@ IT’S ECONOMICAL 


TO OPERATE 


Furthermore, you have the 
added assurance of dependa- 
bility because of the nation- 
wide acceptance by machinery 
manufacturers in all industries 
whe have used VALLEY 
MOTORS for many years. 


Why Net Check Into VALLEY Features 


VALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. 











SB-1 CONTROL AND TRANSFER SWITCH 


You can use this versatile switch on practically any circuit— 
over 10,000 circuit-sequence combinations are possible. Rated 
up to 20 emperes at 600 volts a-c or d-c. Compact, sturdy 
construction. Mount on panels 1/8 to 2 inches thick. Easy to 
order, too...see your G-E sales representative about the 
SB-1. Write for bulletin GEA-4746. Apparatus Department, 
General Electric Company, Schenectady 5, New York. 


GENERAL ¢% 





) ELECTRIC 
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LAMINUM™ SHIMS GIVE THE 





PRECISION ADJUSTMENTS by simply peeling 
laminations. No grinding, miking, filing. Me- 
chining tolerances are greatly increased becouse 
the shim provides for exact fit and takeup. 


Send teday for chart illustrating 
46 money-saving, time-saving 
applications, detailed specifica- 
tions, sample of LAMINUM. 


*Laminum Shims (Reg. U.S. Pat. 
Off.) are solidly bonded lami- 
nations of .002 or .003 inch 
precision gauge brass or steel 
with a mpictpecopic layer of 
metallic binder. Cut to your 
exact blueprint specifications. 


FULL SAVINGS OF SHIM DESIGN! 


AT-THE-JOB ADJUSTMENTS. No need for 
standby lathe or operator. The only tool re- 
quired is a jackknife to peel off « .002” or .003” 
lemination. 





LAMINATED SHIM COMPANY, Inc. 
1206 Union Street, Glenbrook, Conn. 


SHIM S » SHIM STOCK + STAMPINGS + AN-COR-LOX NUTS 











NO TEA CUP 


There is enough bronze 
being poured here for a 
hundred centrifugal -cast- 
ings—or maybe not en- 
ough for one! + Be 


We offer centrifigal 
castings from 2” length 
by 3” O. D. all the way up 
to 328” length by 54” O. 
D. (world’s largest). We 
make your size. 


All our castings—from 
the pigmies to the giants 
—have these characteris- 
tics in common... den- 
sity, uniformity, and free- 
dom from porosity. 


When ordering centrif- 
ugal castings, specify 
“Chief Sandusky”. 


DUSKY 





ie gee 


ON THE JOB—Pouring 
a “Chief Sandusky” 
Centrifugal Casting. 


/ 


SANDUSKY FOUNDRY 


AND MA 
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CHINE CO 














FOR BETTER, EASIER, 
MORE ECONOMICAL 
TRANSFER OF 
TORQUE 











Power Transmittal 

Screw Shaft and Pinion—rota- 
tion of screw threads moves the 
pinion backward and forward, 
allowing the screw shaft to con- 
nect and disconnect quickly and 
easily from a larger gear. Inde- 
pendent coupling on the end for 
making connections. Available 
in both right-hand and left- 
hand types. Useful on recipro- 
cal and oscillating machinery. 


7 


Shock Absorption 


Torsion Spring—available in 
different sizes, and in both right- 
hand and left-hand types, up to 
100 ft. lbs. A simple and inex- 
pensive safeguard for valuable 
machinery. 


Overload Protection 
Multiple Disc Friction Clutch 
Pack—spring-loaded to slip at 
a predetermined torque; adjust- 
able from 50 ft. lbs. to 350 ft. 
Ibs. Assures long-life protection 
wherever torsional loads existor 
sudden overloads may damage 
expensive moving machinery, 
such as conveyor lines, belts, etc. 


OUR ENGINEERS ARE AT YOUR DISPOSAL 
For Further Information, Write Direct to 


ECLIPSE MACHINE °“"°"2* 


ELMIRA, NEW YORK 





aviarion conpoRatTion 
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This unique press was specially designed and built 
by Verdin, Kappes & Verdin, Cincinnati, O., for 
high-speed, precision perforating of matching el- 
bow blanks. 


Two 3” Model “C” NOPAK Hydraulic Cylinders, 
controlled by one foot valve, supply ample power 
to perforate sheet steel, up to 24 
gauge @ Maximum speed, 100 — 
1” strokes per minute @ Maximum 
capacity, eleven 9/64” holes @ 
Operating pressure, 400 P.S.I. 


This press has reduced spoilage substan- 
tially, has resulted in greater accuracy, has 
increased operating safety by eliminating 
the flywheel. Chances are that your stand- 
ard or special machines can be designed for 
or converted to air or hydraulic operation by 
employing NOPAK Valves and Cylinders. 


NOPAK Model “C” 
Cylinder, either Air 
or Hydraulic, is de- 
signed for flat base 
mounting and verti- 
cal pushing power, 
either up-or-down- 
stroke, 





Provided by NOPAK CYLINDERS! 


Representatives 
in Principal Cities 


If you don't know your 
nearest NOPAK 
Representative, write for 
his name and address. 





Duplex Hydraulic 
Perforating Press, 
A. of special design, 

) uses 2 NOPAK 
Model “C” Hydrau- 
lic Cylinders. 





GALLAND-HENNING MFG. CO. 


2752 S. 31st STREET © MILWAUKEE 7, WIS. 








INDERS 
and HYDRAULIC SERVICE 


A 5601-%H-A 


2& 


DESIGNED for Al 
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“FLEXIBLE SHAFTS 





Wherever power drives or remote con- 
trol are required, you can depend upon 
us te produce the Flexible Shafts that 
will meet the exact specifications. We 
have years of experience in manufac- 
turing flexible shafting for all types of 
industry. If we do not have what you 
require in stock, we can make shafts to 
your specifications. Our engineers will 
be glad to work out your problems 
without obligation. 


- 7 


ELECTRONICS 


{ “ar 


Many new uses for flexible shafts that 
carry power around any corner have 
been developed by our engineers. . . 
in machine shops, electronic, avtomo- 
tive, aircraft, in all industries where 
power drives or remote control are 
required. 





Write for Manual X. 








F. W. STEWART MEG. CORPORATION 


CHICAGO 13. ILL. 


4311-13 RAVENSWOOD AVE : 


WES OAST BRANCH 431 Venice Bivd lo: A 
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how to save space, 
material and money 


By Using 


Stripped Pumps 
In Your 
Machinery Designs 


You'll find many practical suggestions for’ incorporating 
the pump directly into the design of your equipment in 
this Tuthill Stripped Pump bulletin. It presents the two 
types of stripped pumps available, designed for lubrica- 
tion, coolant, hydraulic and liquid transfer service. 
Capacities up to 200 g.p.m. Send for your copy today. 





TUTHILL PUMP COMPANY 
939 East 95th Street } ; } , >bone RE 4-7420 
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Get More Horsepower 
Hours~with 








4 Quality controlled 
Arwood precision 


(a ) 


9) Ger 


| || ROCKFORD, 
CLUTCHES 


Because ROCKFORD CLUTCHES and 
POWER TAKE-OFFS are custom-en: ome 
to fit each specific appl 
they are precision-made, carefully tested and 
accurately Satgnend, d, they deliver more horse- 
power-hours of reliable operation. Down- 
time, for adjustments, ome ie ap wn or 
repairs, is reduced to the absolute minimum. 
If you are looking for a clutch that will — fit 
compactly into small space, deliver maxi- 
mum torque, assure smooth engagement, soak 
| shock loads — or solve any one of dozens 
other clutch problems, it will pay you to 
get in a? with our clutch engineering de- 
partment. No obligation 


castings 









Wren your product 


needs peak casting per- 









formance, take advan- 







tage of Arwood’s Quality Control. 









A typical Arwood Casting for aircraft use is 





illustrated—tolerances of .005 and rigid air- 


craft specifications are maintained. 


Steel die molds assure accurate dimensions 





and sharp serrations. 


Metal soundness is assured by X-ray and 
Magnaflux controls, physical and chemical 


certifications. 


Arwood Precision Investment Casting is now 


of 
a tested and important method for producing 


‘© Special Fas reucrd small intricate parts. It has been the answer to 


»y , 
and allied device many design and production problems and can 


be the answer to yours. 


urn first to 
UNITED-CARR 


for cost-cutting Survey of Investment Castings”. 


For additional information about Precision 


Castings write for our new booklet, “A Critical 


design engineering 
service 


je Send us your specifications or 
requirements. Address Dept. 11 


UNITED-CARR FASTENER CORP. PRECISION CASTING CORP. 
GQ Cambridge 42, Mass. 79 WASHINGTON STREET - BROOKLYN 1, WN. Y. 


ey GoYoyp 
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‘as Cut Your 


a ““DOWN-TIME”’ 
: wcth 





GITS STYLE 
“SFA” 


GITS WICK OILERS 


Improper lubrication results in 

costly “down-time.” Good wick- 

b feed oilers keep machines in oper- 

ation at top capacity by providing 

roper lubrication—a measured, con- 

trolled flow of oil—filtered clean. The 

lubricant reaches the bearing free 

of dust and dirt. Only GITS Wick 

Oilers offer a// these shutdown-pre- 

4 vention features, in a permanent, 
‘ low-cost installation: 





UNBREAKABLE PLASTIC RESERVOIR withstands se- 
vere flexing, hammer-like blows over 
a wide temperature range. Assures 
extra-long life. 


WICK FEED. Wick’s capillary action filters lubricant 
and provides metered oil drops, even 
at high operating temperatures. Rate 

6 of deliverycontrolled by wick size and 
type. Just the right amount of lubri- 
cation to prevent burnt out bearings. 


TRANSPARENT RESERVOIR signals need for refills— 
even from a distance. 


GENEROUS CAPACITIES eliminate frequent refills. 
Each man can oil more machines. 


HIGHEST QUALITY. Permanent leak-proof bond cre- 
ated between plastic reservoir and 
6 heavy gauge brass base. 


Minimum “Down-Time” means . . . More Production, 
Continuous, Uninterrupted Machine Performance, 
Smoothly Running Maintenance Operations. Minimum 
“Down-Time” calls for GITS Wick Oilers! 
Standard Sizes Available from Stock 
WRITE TODAY for new bulletin 


Gits BEos. Mrc. Co. 


ROTO-FLEX 





















Char-Lynn ALUMINUM 


DIE CASTINGS 








By aspecial Char-Lynn process, heavy 
section castings can be produced 
without porosity. Fast, accurate 
Reed-Prentice machines, manned 
by able craftsmen, turn out cast- 
ings of quality. You are assured of 
permanence of dimension and 
shape ... good surface finish... 
time and money saved in your 
finishing department. Write or 
phone for engineering consulta- 
tion and estimates. 


LARGEST IN THE UPPER MIDWEST ® 





Up to 6 pound 
capacity 





CHAR-LYNN COMPANY 


2873 26th AVE. SOUTH « MINNEAPOLIS 6, MINN. * DUpont 2354 





SPECIFY 


alliance motors 
for your 


MODEL B 


4-pole shaded pole 
motor. Approx. 1/30 h.p. 


{= % 1550 r.p.m. 
a 22 a = a 


Mass production for mass markets 
—that’s why Alliance is the best source for 
low cost, small load motors. 

Alliance Motors have these outstanding 
advantages: 


Low operating cost Cool running 
Low induced hum 
Low magnetic field Slower controlled speeds 


Alliance builds 4-pole and 6-pole shaded 
pole induction motors with speeds from 
500 to 1550 rpm and from 1/100 h.p. up 
to 1/25th h.p. Smaller 2-pole shaded pole 
motors will supply as little as 1/400 h.p. 





et Sat anor cae 
Air Circulators ag homey Sc 
Room Heaters 500 setae - 
Exhaust Fans 
Coolers 
Air Conditioners rs aoe “ 
Unit Heaters “PES Mesos. pore 

motor — full load h.p. 
Hair Dryers 0021. Full load 2800 
Controls F.p.m, 
Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY ¢ ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. $. A. 
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PUMP NOISE 









Lila an \MMQ 


The IMO Pump has no valves, reciprocating parts, or gears 
to cause noise and vibration. The rotors of the IMO oil 
pump turn smoothly and quietly. 
IMO pumps can be furnished for practically any co- 
pacity and pressure required for oil, hydraulic-control fluids 
and other liquids. 


Send for Bulletin 1-144. D. 


IMO PUMP DIVISION of the 


DE LAVAL STEAM TURBINE CO. 


| MOVE OL 


TRENTON 2, NEW JERSEY 











PRECISION— 


as well as finest alloy steel account 
for the unequalled Strength, Durabili- 
ty, Dependability and economy of 


mt x 


UNIVERSAL JOINTS 


14 sizes, bores 3/16” to 2”; 
overall length 1%,” to 105%”. 












Widest distribution and 
longest, severest service 
attest their unmatched 
quality. Exceed even 
rigid requirements of 
Army, Novy and Air 
Corps specifications. 


* Concentricity: Guaranteed ters. No extra cost. 
within .0005. * Greater Angle of Opera- 
Grinding: To infinite de- tion: No loss of strength. 
gree of accuracy. No Max. bearing surface. 
binding, backlash or in- * Alley Steel: Highest grade 
play of pins. for max. strength, min. 
* Flush Rivets: Ground flush weight. 

with body for close quar- * Heat Treated. 

Write for fully descriptive literature. 
Mid. by 


Gods Sled 15> 4i-15 meeelt Tai, icmae 


Flexible Couplings 
and Variable Speed Transmissions. 


5018 W. Lake St. Chicago 44, Ill. 





: 
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Bulletin 8265 Valve for 
Pressures up to 250 psi 



































STURDY PACKLESS 
SHUT-OFF VALVES 
FOR 


























Bulletin 8268 Valve for 
up to 350 psi 


These ASCO Valves are small and compact with ample reserve power 
and large safety factors. Each is available with resilient seat and disc 
construction to assure absolute bubble-tight seating. The sturdy con- 
struction permits exceptionally fast and controlled operation. 


Both valves have important “approvals”. Bulletin 8265 valve is ap- 
proved by Factory Mutual and Underwriters’ Laborarories; Bulietin 
8268 Valve is available with explosion-proof solenoid approved by 
Underwriters’ for Class 1, Group D, Hazardous Locations. 


Back of these and the many other ASCO Valves is more than 40 years" 
experience in the design, manufacture and application of solenoid 
valves. We know this field thoroughly and will be glad to serve you 
on any automatic control requirement. The above valves are for general 
purpose use in automatically shutting off the flow of gas, oil or water. 


When in need of Automatic Transfer Switches, 
Remote Control Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come w us, 


Automatic matic Switch Co. 


387 LAKESIDE AVENUE + ORANGE, NEW JERSEY 
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NOSED DOWN or 
TILTED UP... 





hotograph courtesy of Hercules Stee! Products Corp. 


ALWAYS delivers the power! 


















No matter what the angle of this port- 
able coal conveyor, STOW Flexible | 


Shafting always delivers the driving 














power—smoothly...reliably...efficiently. 


STOW Flexible Shafting is a “natural” for 
many power transmission systems. It cuts | 
costs by eliminating expensive gears and uni- | 
versal joints. Reduces maintenance. Simplifies | 
design because it transmits power around ob- 

stacles . . . or between driving and driven 


mechanisms on different planes. 
So, for simplicity of design and versatility of 
operation, check with STOW. Write directly 


to us for detailed information. 





MANUFACTURING CO. 
ll] Shear St N.Y 





STOW 


Binghamton 























SAFER AND 
BETTER 


AND AT 
LESS COST 


WHEEL MOUNTING 


for 
SPRAYERS * WAGONS 
* TRAILERS * SCOOPS 
*DRILLS using 5.50, 6.00 
and 6.50 x 16 PNEU- 
MATIC TIRES 



























e 
100540 

5 BOLT—S!,” BOLT CIRCLE 
16 x 4.50” & WHEEL 





4715 HUB ASSEMBLY 
5—3965 STUDS 


1—14276 CUP 


By Usng  O 


FRENCH & HECHT s* 
91-45 GROUP 


and STANDARD 
1%” SAE 1045 COLD 
ROLLED CENTERLESS 
GROUND SPINDLES 
Complete Information on Request 


FRENCH & HECHT 


14136A 
CONE 





CONE 


4719 
CAP 


KA PA BA 


DAVENPORT 


Wheel Builders 1888 


Since 











CASE REPORT No. 54 from a series of actual cases 
recording the successful application of ‘‘BEAR"’ 
DY-NAMIC BALANCING to Industry 


' QMAMC ~BAANEUNG 


“Earns its Oats” at Quaker Oats! 


“Bear” Dy-Namic Balancing Machines are “‘naturals”’ for main- 
tenance applications as well as for manufacturing! Adjustable 
columns facilitate handling of various length parts, adjustable 
rollers make it easier to change shaft diameter requirements. 
The universality of ““Bear’”’ Machines 

THE QUAKER OATS CO., 


permits a wide variety of 

applications with minimum | 
Maintenance Shop, Cedar vee 
la., reports - We balance ham 


time for set-up changes. 
fan wheels, pulleys, 


FREE! Dy-Namic Balancing Manual . 
Hundreds of appli- ur ‘Bear’ 
cations ..case studies 
.. illustrations .. Dy- 
Namic Balancin bas 
tables. GET YOURS & 
TODAY! Write’ Bear”’ 































. ble 
vibration in valua ines 
wear of bearing 

and premature wd equipment. 











STATIC AND 
BALANCING 
MACHINES 














Trade Mark Registered U. 8. Patent Office 
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eo 
“Floating 
o J? 
um 
in 
ucts almost float 
the air when carried on nie 
Wire Conveyor Belting. » 
famous Flo-Thru Mesh — 
85% open, allowing free eee 
air and fluids through the be 
Flat-Flex Wir 
eases conveying 


It is easy to insta” 
—clean—maintain. 


Wile today for folder show- 
ing wide variety of meshes, 
widths and wire sizes. 





Your prod 








e Conveyor Belting 
problems 5 ways- 





{| -drive—guide 












Front-Mounted 
Terminal 
Boards 


A time-saving feature 
of General Electric 
Machine Tool Transformers 


Wiring’s a cinch on G-E Machine Tool Transformers, 
thanks to front-mounted terminal boards. Only a 
screwdriver is needed for solid, fast hook-ups—no 
splicing, no soldering, no waste. Rugged terminal bar- 
riers effectively separate each connection. 

A large, metal nameplate—containing a wiring dia- 
gram and complete identification—makes installation 
still simpler. Functional, compact design for control- 
panel mounting. 

These reliable transformers give you built-in over- 
load protection and good voltage regulation. Ratings 
from .075 to 3 kva for domestic requirements—an all- 
purpose group for foreign and special applications. 
Write for bulletin GEA-4887. Apparatus Department, 
General Electric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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how best te cennect 
out-of-line drives? 










use a 
CURTIS UNIVERSAL 
JOINT 


either single or double — de- 
pending on installation — to 
secure positive, efficient, troublefree power 
transmission. 

Curtis Universals insure delivery of positive 
rotation to driven shaft from driving shaft 
and can permit compensation for variations 
in distances between shaft ends where 
necessary. 

Curtis Quality Universal Joints contribute 
to efficient, smooth performance and low 
maintenance of your machine tools, elec- 
tronic apparatus, transformer tap changers, 
multi-spindle drill heads, etc. Machined to 
the closest practical tolerances 
from special heat treated 
alloy steels, the precision 
and quality of Curtis Univer- 
sals are zealously watched 
experienced craftsmen — many 
of whom have been with Curtis 
for years. 

Available from stock in 14 sizes. 
Either single or double, furnished 
with solid hubs or with hubs 
bored one half the O.D. 


Be sure of the best — Specify 
Curtis. 













Write Dept. B 


JOT CO. Int. 








CURTIS UNIVERSAL 
















Why not let our design and en- 
gineering experts go to work on 
| your control requirements? We 
| would be pleased to offer you the 
| benefit of our experience without 
obligation. Just write us for details. 


Remote Controls... 





a Problem? 





Take advantage of our 
free engineering service! 


In our thirty years of manufacturing remote 
controls, we've met and solved many unusual 
problems. Installations have varied from 
complicated pattern-setting controls for textile 
machines to simple push-pull controls for 

power lawn mowers. In a substantial number of 
cases, a thorough understanding of the 
problem resulted in an improved control 
installation at a lower cost. Perhaps your 
product offers a remote control 
problem that we can tackle. 








Flexible and rigid remote controls 
Arens controls are noted for their 
long, trouble-free operation even un- 
der the most difficult operating con- 
ditions. They are low cost, easy to 
install, smooth working, and require 
virtually no maintenance. Whatever 
your remote control requirements, 
are, considering Arens first will often 
save you money. 


ARENS CONTROLS, inc. 
2257 S. Halsted St., Chicago 8, III. 

















VIKING PUMP 


PRODUCTION CAPACITY EXPANDED 


NOW! 
BETTER 
SERVICE 


to 
YOU 





Now you can have better and faster serv- 
ice. when you order Viking Pumps, be- 
cause a large new addition to the plant 
is in full operation. Now production is 
stepped up so you can depend upon 
quick delivery whatever type of Viking 
Pump you want. 


To those who have waited for their Vik- 
ing Pumps, we wish to express our thanks 
and appreciation. To those who couldn't 
wait, we want you to know that there is 
no need now to accept sub- 
stitutes of any kind. For latest 
information on Vikings, ask 
for free bulletin 49SH. 

















@ 
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Specify Cincinnati Gears, Good 
Gears Only, and you simplify the 
problem of fitting gear drives 
into the crowded spaces allowed 
on so much of your equipment. 


Each Cincinnati Gear is made to 
meet your particular require- 
ments . . . and to your exact 
specifications. 

We welcome the opportunity of 
working with you . . . to simplify 
your design problems. 





SPUR e BEVEL e HELICAL e¢ SPLINE 
WORM e SPROCKET e INTERNAL « *ZEROL 
*CONIFLEX « SPIRAL BEVEL 


"REG. U. S. PAT. OFFICE 


THE CINCINNATI GEAR COMPANY 


(OTe cleme: 








Gears 


Wooster Pike and Mariemont Ave. * Cincenele 27, Ohio 





a 


for ENGINEERING and 
CHEMICAL ROSES 





‘controlled’’, we mean that 

avon step in alloying, molding, 
pouring & cooling is under care- 
ful supervision of trained men in 
our own plant . . . So, if you re- 
quire non-ferrous castings (large 
or small) to meet any of the fol- 
lowing conditions, you are safe 
in bringing your problems to us: 
Corrosion Resistance; Strength in 
Tension and Compression; Hard- 
ness and Toughness; Pressure 
Tightness;| Erosion Resistance; 
Frictional Wear Resistance or Fa- 
tigue Resistance. 
Would you like a copy of our 
famous 46 page flexible-bound 
Reference Book entitled, ‘‘Bronze 
Casting Alloys’’? If so, write us 
on your business | . 


AMERICAN MANGANESE BRONZE 











COMPANY 


4715 Rhawn St. HOLMESBURG, rauaen ts PENNA. 
40 YEARS EXPERIENCE 
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power 


“Deak P Dongen 


under rugged operating 


|” 


conditions ! 


Tuat is what users say about this new 
Cleveland Electric Motor design that is currently perform- 
ing heavy-duty service on forge presses and other tough 
applications. This totally-enclosed fan-cooled motor is 
mounted in sturdy fabricated steel frame—dust-tight con- 
struction throughout. Conduit box can be adjusted to 
accommodate leads from any direction. Fan housing and 
pulley end baffle are readily removable for cleaning of 
air ducts. Steel fan and bearing brackets may be easily 
removed for inspection of bearings and windings. Bear- 
ings are sealed cartridge type requiring a minimum of 
attention. This motor is ideal for use in atmosphere laden 
with injurious particles—grit, iron dust, foundry sand, etc. 
It is available in frames 324 and 326 in standard NEMA 
ratings for these frames. 

Building motors to meet your specifications is our spe- 
cialty. Let us quote on your next requirements. You'll find 
our prices and ability to make fast delivery can solve 
many of your electric power problems. 







SPECIAL MOTORS 
FOR SPECIAL PURPOSES 





CLEVELAND ELECTRIC Motor Co. 


5213 CHESTER AVE. « CLEVELAND 3, OHIO 
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you need UL TK 





You can get what you want in 
the complete range of Jones Herringbone Speed Reducers 


in ratings ranging from 1.25 H.P. to 440 HP. 

All these reducers have heat treated gears, 
ground shafts and are mounted with anti-friction 
bearings throughout. Liberal stocks are carried to 
facilitate shipments. 

Catalog No. 70 will save you time and effort in 
laying out drives that call for Herringbone gears. 


WRITE FOR YOUR FREE COPY 


OU will find this 128-page catalog of Jones 

Herringbone Speed Reducers helpful in the 
selection of reducers in accordance with A.G.M.A. 
recommended practice for all con- 
ditions of service. Jones Herring- 
bone Speed Reducers are built in 
single, double and triple reduction 
types and in every standard ratio 







W. A. JONES FOUNDRY & MACHINE CO.. 4413 Roosevelt Rd., Chicago, Ill. 
























“SPECIAL BUSHINGS” & 


MAY BE OUR REGULAR 


. STOCK ITEMS! 











Bice Prdustriaa EE ompary 


Makers of Hardened and Ground Precision Parts 
211 N. Laflin Street @ Chicago 7, Iilinoils 
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in GASKET, 
{WASHER and 
) SEALING materials 










brings you 
ovr 50 
ACTUAL SAMPLES! 


If you manufacture products employing gaskets, washers, seals, sound- 


deadening materials, dampening materi 


als, dielectrics, etc., this GUIDE 


TO BETTER SEALING will be sent to you without cost or obligation. 
The GUIDE contains 50 actual samples of the most commonly-used 





sealing materials, which Fel-Pro supplies to such leading companies as 
American Can, Baldwin Locomotive, DuPont, General Electric, Packard, 
Pure Oil, Quaker Oats, Standard Oil, Western Electric and Westinghouse. 


TEST THEM YOURSELF exceptional durometer hardness of up 
FEL-PRO’S GUIDE TO BETTER to 80 plus or minus 5. Complete speci- 
SEALING makes it possible for youto fications are given for each of the 50 
closely inspect a wide range of mate- material samples, including durometer 


rials, test them under all 
kinds of conditions in 
your own plant, treat 
them chemically or make 
any other rests co help 
you decide which are 
best suited for your 
particular needs. 


GIVES FULL 
SPECIFICATIONS 
Among the sample mate- 
rials contained in this 


SEALING GUIDE are 


such newly-developed materials as 
the revolutionary “Fel-Pro 131°’. This 
material is particularly suited to auto- 








PARTIAL CONTENTS 
Felbestes 108 for manifold and 
hot-spot applications! 

Metallic Gasket Materials! 
Fel-Pre 131 the new low-cost 
rubber ! 


Karropak treated to maintain 
uniformity! 

Fel-Pak for water, oil, etc., 
connections! 

Kork-Karre for use between metal 
and non-metal surfaces! 








readings, sheet and roll 
sizes, applications, etc. 


SEND TODAY 
To get your FREE copy 
of the FEL-PRO GUIDE 
TO BETTER SEALING 
without obligation, just 
write your name and 
title on your company 
letterhead and mail to: 
Felt Products Mfg. Co., 
1517 Carroll Avenue, 
Chicago 7, Illinois. 


LOOK TO 
FEL-PRO 


for the LATEST in sealing materials 


motive engine parts, chassis parts, 
pumps, high compression flanges, etc., 
because of its low swell (just 2%) and 
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MINIATURE 


eld, HILLIARD Gacckes 
A | 
Tifebtom seers 42+: RUS 


FOR POWER CONTROL DESIGNS 


HILLIARD 
SINGLE 


REVOLUTION 
CLUTCH 








= = Unequalled for accurate 

: Ps control of intermittent ma- 

een! chine operations — cutting, 

punching, and packaging. 

Gives closer tolerances to 

Compact! Complete / = ‘ cut-off, stamping, shearing, and similar machines. Completely 
Popeen, Minietns Se ones _automatic; manual, mechanical, or electrical control. 


Infinitely Variable! ing demand for small, complete 


units. Can be supplied with 











@ Exceptionally Small Metron Miniature gear units on 
@ Adjustment Range 36:1 either or both =o to accommo- 
@ Nominal Max. H.P. Output .025 date any nominal input or output 
@ Speed to 20,000 R.P.M. speeds. Ideal for low power ap- H I L L | A R ) 
@ Rotation Either Way a such as ae re- 
corders, computors, regulators, > + 
WRITE FOR BULLETIN 99 business machines, etc. “i OVER-RUNNING 


e = | ‘aquthia. 


METRON INSTRUMENT COMPANY 
442 Lincoln St. © Denver 9, Colo. 






Hilliard Over-Running 
Clutches and Couplings are 
automatic in operation. 
They are vunexcelled for 
automatic two-speed drives, 
dual drives, stand-by drives, 
NN a iH 8 eC GE and for allowing machinery to “coast” after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 


MAKERS OF INSTRUMENTS 


FOR PRECISION MEASUREMENT 





HILLIARD: 
SLIP 
SeutCH 


PIPING 
MOVES 








A reliable series of spring- 
| loaded slip clutches and 
| couplings. Rugged construc- 
| tion with ample friction sur- 
| face for heavy-duty use. 
Outstanding for preventing 
overloads and shocks; for " 
starting heavy loads; as tension drag brakes; for reeling and 
winding operations; and many other uses. 


FLEXO JOINTS 


Offer the Flexibility of HOSE 











Hilliard’s Engineering Depart- 
ment is ready to assist you in 
designing installations and in 
selecting the correct clutch or 
coupling. 

Write today — 3 Hilliard Clutch 
Bulletins with design informa- 
tion. Free on request. 


For conveying pressures through moving 
we pipe lines or to machinery or equipment 
“Type Wt = while in motion, use dependable Flexo 
%. y Joints. Complete 360° movement in either 

; ¥ direction for pressures from gravity up 
Write for . . . long wear—low maintenance cost. 
complete information Four styles—standard pipe sizes "to 3”. 


FLEXO SUPPLY C0., Inc. The HILLIARD Corporation 


4648 Page Bivd. St. Louis 13, Mo. 103 W. FOURTH ST., ELMIRA, N. Y. 


In Canada: S. A. Armstrong, Ltd. 115 Dupont St., Toronto 5, Ont. OFFICES IN PRINCIPAL CITIES 


Clutch Makers for over 40 years 
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HE transmission of photographs by 
wire and radio is accomplished by a 
series of meticulously accurate and miraculously 
synchronized vibrations. Fidelity of reproduction 
demands that there shall be no competition with 
outside vibrations. 

Acme Telephoto has solved the problem through 
the use of a LORD Vibration Control System. Its 
stationary Trans-ceiver models are mounted on Lord 
Tube Form Mountings. Light stationary and porta- 
ble units are mounted on Plate Form Mountings. 
Machines used on board warships of the U. S. 
Navy are supported by Lord Plate Form Mount- 
ings on bars which are again supported on Lord 
Plate Form Mountings. 

Whether your product needs protection and iso- 
lation from outside vibratory forces or control of 
vibration created by its own movements Lord 
engineers can help you. 


See our bulletin in Sweet’s 1949 File for 
Product Designers or write for Bulletin 
900 today. It describes the complete 
line of Lord products and services. 


LORD MANUFACTURING CO., ERIE, PA. 


Canadian Representotive: Railway & Power Engineering Corp., Ltd. 





Ca) Vibration Control Systems 















Gull from YOUR 
Potut -0f- View 


Abart Reducers are built by reducer 
specialists—men who know and under- 

stand your needs—who approach each . 
problem from your point-of-view. 


Each Abart Speed Reducer is precision 
made under the most exacting.stand- 
ards to produce a flexible, compact 
reducer that is easily adaptable to a 
wide variety of applications. It is de- 
pendable and will give long-life ser- 
vice with definite economy. Oil-tight 
and dust-free. 


There are more than 75 types and 
sizes in spur, worm, or combinations— 
1/50 HP to 417 HP—and ratios up to 
10,000 to 1. 


Write today for the Abart catalog— 
Let Abart solve your speed reduction 
problem. 


ABART GEAR & MACHINE CO. 
-i 4821 W. 16th St. Chicago 50, Ill. 


ae 


Solow the Leadou... 
Use RUTHMAN GUSHER ! 


COOLANT, 
PUMPS I 


(eee ee ae ei 







This Niles "4 ooty Axle Lathe 
manufactured 


Lima-Hamil- 
ton Corporation equipped with 
a@ Model 11022 a Gusher 


Coolant Pump. 


Photo Courtesy The 
Lima-Hamilton Corporation 


The leading machine _ tool manufacturers | — 
over the country use 
Pumps as standard pnw ve. Ay on hele moan 
chines. They know from experience that the 
exclusive features built into every Ruthman 
Gusher Pump gives them a pump which will 
satisfy the most rigid requirements. 


You too can be sure of this aiaiont, depend- 
able service when you specify Ruthman Gusher 
Coolant Pumps on your metal working equip- 
ment. 





Write for our new catalog today. 


mer cme co 


1811 Reading Rd. Cincinnati, Ohio 
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These are the Symbols of Your Future! 


is the one place where they have 
ever existed in combination... 


When we talk about our 
American system, we’re talk- 
ing about something more 
productive, more promising, 
more thrilling than any sys- 
tem the world has ever seen. 

And we’re strong because 
we enjoy the unique combi- 
nation of qualities that make 
our nation the most produc- 
tive of any country on earth. 
Why? 

First, because we’ve built 
our whole system on a solid 
faith and belief in the dignity 
of the individual. 

Out of our belief in the 
dignity of the individual has 
evolved the wonderful pat- 
tern of America. Our policy 
of free markets and free col- 


lective bargaining. Our belief 





“Our willingness to invest.” 





“More goods of better quality at 
lower costs, paying higher wages.” 
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“Labor’s right to organize cuted 
bargain.” 





AMERICA 





“Free government—of the people 
—by the peop for the le.” 





» r 


in competition. Our adher- 
ence to the principle of 
constantly better quality at 
consistently lower cost. 


Our emphasis on research 
—on invention—on new and 
better methods. 

Our faith in the future and 
our desire ever to advance— 
ever to improve the lot of 
everybody, regardless of race, 
creed or color. 


These—in combination— 
are America. And nowhere 
else in the world is there such 
a combination—that’s your 
U. S. A. Let’s keep it this 
way. Sure our system has its 
faults—but in correcting 
those, and with even better 
teamwork, the future is un- 
limited. 





“K now-how—and inventiveness.” “Sound use of machine power.” 





“Free markets and competition.” 


“Our right to choose.” 


Approved for the 


« PUBLIC POLICY COMMITTEE 
of The Advertising Council by: 


BORIS SHISHKIN PAUL G. HOFFMAN 


Executive Director, Economist, American Formerly President, 
Twentieth Century Fund Federation of Labor Studebaker Corporation 


Published in the Public Interest by: 


MACHINE DESIGN 


THE BETTER WE PRODUCE, THE BETTER WE LIVE 


FREE Send for this valuable 
booklet today! 


Approved by representatives of 
Management, Labor and the Public. 


EVANS CLARK 






“REWARD for initiative.” 


In words and pictures, it tells you —Why the main- 

—How our U.S. Economie System spring of our system 
“started is productivity 

—Why Americans enjoy the world’s |—How a still better living can be had 
highest standard of living for all 


MAIL THE COUPON to Public Polic 
Committee, The Advertising Council, 
Inc., 25 West 45th St., New York 19, N.Y. 


—How mass production began 
—How we have been able to raise wages 
and shorten working hours 
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Make sure of 
quieter, 
longer 


operation 














self-aligning 
self-lubricating 
pillow blocks 


You can depend on 
smoother service, far 
longer, when shafts roll 
on Randalls. These pil- 
low blocks have bush- 
ings of graphited phos- 
phor bronze or sin- 
tered bronze . . . in 
self-aligning, wool-felt- 
packed, oil reservoir 
housings. There are six 
basic types, for general 
service and heavy duty 
on shafts from 14” to 
3-15/16”", inclusive. 


NORMAL 
DUTY 
PILLOW BLOCK 


s 


For general service. Has 
graphited, phosphor bronze 
bushing. For shafts 114” to 
3-15/16”, inclusive. 


Randall graphited bronze 
bushings run longer, too 


Graphite-filled grooves and plugs in the walls 
of Randall phosphor bronze bushings make these 
bearings self-lubricating, longer lasting. 

Write for Pillow Block Catalog 49 . . . Bushing 
Catalog GB-43 


Randall 


Graphite Bearings, Inc. 


609 West Lake Street, Dept. 617, Chicago 6, illinois 
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ENGINEERS 


AVAILABLE OR WANTED 

















WANTED: Chief engineer. Steel fabricating company in 
Pittsburgh area employing 650, wants chief engineer, ef- 
fective immediately. Salary approximately $10,000. Staff 
position, reporting direct to the president. Must be gradu- 
ate mechanical engineer, age 35 to 45, with initiative and 
executive ability to supervise staff of 15 engineers and to 
administer all engineering functions related to: design and 
development of special machines, tools and equipment: 
plant construction and maintenance: development of manu- 
facturing processes and techniques; development and im- 
provement of products. Must be thoroughly familiar with 
production problems. Give age, education and experience 
in reply. Address Box 646, MACHINE DESIGN, Penton Bidg.. 
Cleveland 13, Ohio. 

. 


° 7 





WANTED: Excellent opportunity. Design engineer experi- 
enced in hydraulics wanted: by large manufacturer of trac- 
tor equipment and heavy excavating machinery. Must be 
capable of making own layouts and calculations. State fully 
experience and salary expected. Location Wisconsin. Ad- 
dress Box 647, MACHINE DESIGN, Penton Bldg., Cleveland 


13, Ohio. 
. é r 


WANTED: Research stress analysts, to supervise projects in- 
volving stress and strain measurements. Five to ten years 
experience in experimental research techniques using strain 
gages, brittle lacquers, etc. is desirable. Work is primarily 
on pressure vessels, heut exchange equipment, and the 
study of materials for such service. Knowledge of theoret- 
ical stress-strain relationships also desirable. New equip- 
ped laboratory, located in Ohio. Send complete details of 
education and experience in communication. Address Box 
645, MACHINE DESIGN, Penton Bldg., Cleveland 13, Ohio. 








NEW information on 


PLASTICS 


FOR DESIGNERS, FABRICATORS, 
AND EVERYONE INTERESTED 
IN PLASTICS... 








e Here’s important new information 
on plastics for every designer, every 
fabricator, user and student of plas- 
tics . . . 656 pages... 168 illus- 
. of authoritative plas- 
tics information. This complete, re- 
vised, third edition of “Plastics in 
E John Delmonte will 


alert you to wide ibilities offered by THIRD 
plastics in your field. k tells you all about EDITION 
the many different plastics available: How 

strong they are—for what uses they are best Completely 
suited—how to desig: they Revised 
are molded, extruded, laminated, cast—how 

much heat they will to guard $ .00 
comm ge ay plastics— 

a other vital factors at are so essen 

to satisfactory ormance. POSTPAID* 











*Ohio orders must add 30c additional to cover state sales tax. 
SSSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSESSSESEEESEEEEEeeeeeee 


g CCCSSSS SS RSeEeeseseeeeseseceeessasseessssRsesscessnesasesee. 
= The Penton Publishing Co., Book Dept., 1219 W. 3rd. St., Cleveland 13,0. & 
: Enclosed is $10.00* for my copy of “Plastics in Engineering”. : 
° Name 4 
= Address : 
: City State : 
: 3 
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BROWNING 










BELT 


FOR SMOOTH 
VIBRATIONLESS POWER 


* NEW DESICN 
* NEW PERFORMANCE 
* LONG LIFE 











BROWNING MANUFACTURING COMPANY | 


INCORPORATED 


MAYSVILLE, KENTUCKY, U. S. A. 














Small-size reducing valves will 
be developed especially to fit your 
equipment. Use our 25 years of suc- 
cessful experience in manufacturing 
Automatic Valves! 


CASH- 
ACME 


A. W. CASH VALVE MFG. CORP. 





6613 EAST WABASH AVENUE DECATUR, ILLINOIS, U. S$. A. 
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Are You Interested In 
Reducing Spring Failures ? 


Hundreds of design engineers have dis- 
covered “Mechanical Springs” by A. M. Wahl 
to be an important aid in helping them to 
solve their spring design problems. Based on 
original research and practical applications, 
“Mechanical Springs” has long been recog- 
nized as the outstanding work in its field. 


““Mechanical Springs” is filled with the kind 
of information that will enable preliminary 
calculations to be made on the design of all 
types of springs: compression . . . tension... . 
torsion . . . and spiral. Practical formulas for 
design, plus complete authoritative informa- 
tion on spring application, make “‘Mechanical 
Springs" a valuable addition to handbook 
and engineering data files. Mr. Wahl, an 
eminent authority on springs, and well- 
known for his development of the “Wahl 
Correction Factor,” puts spring design on a 
rational basis. 


You will find that no matter what your prob- 
lem . . . working stress . . . fatigue . . . buck- 
ling . . . or just plain maximum efficiency, 
that the use of “Mechanical Springs” will re- 
duce your number of spring failures due to 
“guess-work” as well as save you time and 
materials. 


MECHANICAL SPRINGS 


By 
A. M. WAHL 


Price* $ 6-00 Postpaid 
SEND FOR YOUR COPY TODAY! 


MD-4 
THE PENTON PUBLISHING COMPANY 
BOOK DEPARTMENT, 
PENTON BUILDING, CLEVELAND 13, OHIO 
Send me a copy of “Mechanical Springs” by A. M. Wahi 


[] On Ten days trial for free examination, following which 
1 will either pay for the book at $6.00 plus postage, 
or return it in good condition. 











O coo. 

[] Remittance enclosed* in which case the book will be 
sent postpaid. 

SIGNED: TITLE: rie 

COMPANY: 

ADDRESS: 

CITY: ZONE: STATE: 





* Orders for delivery in Ohio must be accompanied by an addi- 
tional 18¢ to cover compulsory state sales tax. 





- 
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// GRAVER HAS WHAT IT TAKES 


to make your weldments 





full facilities... 


for complete service . . . from design to de- 
livery . . . are provided by Graver’s Weldery. 


Stress relieving, for example: 


Graver’s No. 1 stress relieving furnace is one 
of the largest in the nation . . . 15 feet high, 
15 feet wide, 80 feet long (inside) .. . and 
will handle the largest weldments. Smaller 
weldments are stress relieved in the No. 2 
furnace. Both are car bottom furnaces and 
are automatically controlled so that increasing 
and decreasing temperatures follow a pre- 
determined, closely controlled cycle accom- 
plished by automatic thermostats. All Graver 
furnace heats are completely charted and this 


information is available to customers. 


Graver’s experience and facilities combine 
to produce a finished weldment that will posi- 
tively fulfill your service requirements. Make 
sure you have the whole story. Send us 
your prints for engineering récom- 


mendations and quotations. 








WELDMENT DIVISION 
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BEATS THE HEAT AT CABLE CROSSING 








Penflex "Flexineering” helps solve problem 
of cooling power cables at river crossing 


Cooling and protecting eight under-water power 
cables as they emerge from the water's edge into the 
shore terminals was a man-sized problem — until Pen- 
flex Engineers, teamed with the construction company, 
furnished the right answer—flexible cooling jackets. 


Long sections of 31/,"" dia. bronze Penflex hose 
encase each cable from river's edge to the terminal. 
These were permanently centered in 6” dia. sections 
of the same length. After sealing both ends of the 
units, water was circulated through the 6” sections, 
forming tight, flexible jackets that keep cables cool 
and protected. Tailor-made by Penflex, these units 
were easily installed, saving man-hours, cutting costs. 


Streamlined for quick service, Penflex ‘‘Flexineer- 
ing’’ can help solve numerous flexible tubing prob- 
lems for machine tool manufacturers . . . construction 
and road building firms . . . oil refineries . . . ship- 
builders . . . power plants . . . and other industries. 


Backed by 45 years of engineering know-how, 
Penflex offers complete service on flexible tubing 
layout design for your specific needs. Call on Penflex 
for a full line of flexible metallic hose, tubing, and 
couplings, from %"' dia to 30’ dia., in all types, for 
all uses. Also time-saving automatic barrel fillers, 
rivet passers. For handy bulletins containing com- 
plete information, write today to... 


PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. 


7239 Powers Lane 


Philadelphia 42, Pa. 


Branch Sales Offices—BOSTON * NEW YORK ° CLEVELAND * CHICAGO * HOUSTON * LOS ANGELES 


oee HEART OF INDUSTRY'S LIFE LINES 
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FOR A SHARPER IMAGE OF 


TOP PROFITS IN TELEVISION 
PRODUCTION and SALES 


oe. set-builders use 


AMERICAN PHILLIPS SCREWS 
Ba ales at aiiad Assembly of costly television sets puts 


a prohibition on spoilage. That's why American Phillips Screws are used, 
























to help keep sets rolling out to an eager market, and to keep rejections down. 
No delays or losses, then, and output hits the main channel with highest 
return per man-hour, which means time-savings up to 30%! 


Smoothly finished, unmarred cabinet 


work is the basis of television-set sales. And that's the way sets come from 





an assembly department using American Phillips Screws. 


Does YOUR product have this double-feature of production-economy and 
sales promotion? Then write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago M1: 589 &. IMlinels S¢. Detroit 2: $02 Stephenson Building 


ALIERICANITT 7 
PHILLIPS eperastz2® 


Monel, Everdur (sili- 
con bronze} 
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50" birthday of the 
company whose products you know 
by the trade-mark: WM 


OBODY likes to buy a “pig in a removable rock bits. 


poke”. In America you don’t have Experience over the years has shown 

SINCE 1899 THE TIMKEN ROLLER to. You're protected by trade-marks like = Timken products to be the finest in their 
“TIMKEN”. respective fields. And many thousands of 

BEARING COMPANY HAS BEEN Registered as a trade-mark in the men and women are working hard to 
HELPING AMERICAN INDUSTRY United States Patent Office, “TIMKEN” keep them that way. No wonder it has be- 
identifies products made by The Timken come a habit throughout industry to look 

GET THE MOST FOR ITS MONEY Roller Bearing Company: Timken ta- for the trade-mark “TIMKEN”, The 


pered roller bearings, Timken alloy Timken Roller Bearing Company, Canton 
steels and seamless tubing and Timken 6, Ohio. Cable address: “TIMROSCO", 
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